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ABSTRACT 
Currently, photometric standards are calibrated only at CIE-
recommended geometries. A need exists for calibrating at many 
combinations of illumination and viewing angles. The common practice is 
to assume BaS04 is lambertian although its non-Iambertian behavior is 
well-known. Accordingly, a study was undertaken to develop a standard 
for this type of metrology. Two diffuse materials, BaS04 and PTFE, were 
characterized goniospectrophotometrically. PTFE, when pressed to a 
density of 1.55g/cc against a lapping film, exhibited properties lending 
itself as a transfer standard. Bidirectional absolute spectral reflectance 
factors at 60 combinations of illumination and viewing angles in a single 
plane were measured. Neither material was found to be lambertian and 
both polarized the reflected radiation. The PTFE standard had greater 
spectral non-selectivity and could be prepared repeatably. 
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1. L I T E R A T U R E R E V I E W 
A . G o n i o s p e c t r o p h o t o m e t r y 
1) De f in i t i on 
T h e term " g o n i o s p e c t r o p h o t o m e t r y " c o m e s f rom the 
combinat ion of four terms, namely: 1) "gonio" which is a greek 
derivat ive relating to the variation of some angle, 2) "spectro" 
wh ich invo lves a c h a n g e in wave leng th , 3) "photo" which 
restr icts the topic to v is ible radiat ion, and 4) "metry" which 
t ranslates to "measurement" . Goniospectrophotometry therefore 
m e a n s the m e a s u r e m e n t of v i s ib le radiat ion at di f ferent 
wave lengths and different angles of i l lumination and v iewing. 
Re la ted but more restr icted topics would be goniophotometry 
(measurements at a spec i f i c wavelength) , and spect rophoto-
metry (measurements at spec i f i c ang les of i l luminat ion and 
viewing). It should be noted at this point that when "photo" is 
employed in color imetr ic terms, it is understood to encompass 
slightly more than the vis ible range, i.e. some near ultraviolet 
and near infrared radiation is included in the measurement. 
2) Gon iospect rophotomet ry vs Spectrogoniophotometrv 
In an art icle publ ished in 1969, Bi l lmeyer and D a v i d s o n 1 
adopted the terms "goniospectrophotometer" and "spectrogonio-
photometer" as def ined by J o h n s t o n 2 at the 1 M AIC Congress , 
also in 1969: 
1) G o n i o s p e c t r o p h o t o m e t e r : instrument primarily intended 
to measure ref lectance as a function of wavelength, and 
secondar i ly as a function of angle. 
2) S p e c t r o a o n i o D h o t o m e t e r : instrument primarily intended 
to m e a s u r e re f lec tance as a funct ion of ang les of 
i l lumination and v iewing, and secondar i ly as a function 
of wave length . 
In its G lossa ry of Color T e r m s 3 . the Federat ion of Societ ies 
for Coat ings Technology def ines the goniospectrophotometer as 
an " instrument used to measure a spect rophotometry curve at 
v a r i o u s a n g l e s of i n c i d e n c e a n d r e f l e c t a n c e " a n d the 
spectrogoniophotometer as "a goniophotometer used to measure 
the geomet r ic distr ibut ion of ref lected or t ransmit ted flux at 
individual wavelengths." In the following report, however, these 
two te rms wi l l be u s e d in te rchangeab ly with no spec i f i c 
meaning attached to either. This approach seems to be the one 
taken by most authors when writing on the subject. However, 
the M u n s e l l Co lo r S c i e n c e Labora to ry inst rument wil l be 
consistent ly ca l led a goniospectrophotometer . 
B. H i s t o r i c a l B a c k g r o u n d 
1) G e n e r a l 
The task of quant i tat ively eva luat ing the a p p e a r a n c e of 
ob jec ts in order to determine their spec t ra l and geomet r ic 
d i s t r i bu t i ons is one w h i c h con t i nua l l y c h a l l e n g e s co lo r 
sc ien t i s ts . In an attempt to s impl i fy this p r o c e s s , cer ta in 
authors have sugges ted s c h e m e s for c lass i fy ing the different 
m a t e r i a l s . 
H u n t e r 4 g roups ob jec ts into four ca tego r i es (opaque 
n o n m e t a l s , o p a q u e me ta l s , t r ans lucen t and t ransparen t ) 
whereas C I E 5 uses three groups subdiv ided into six subgroups 
depending on scattering properties and surface structure. 
T h e s e c l a s s i f i c a t i o n s e n a b l e the s e l e c t i o n of the 
measurement method relevant to each type of material . Such 
measu remen t methods are sugges ted by Hunter A s s o c i a t e s 
L a b o r a t o r y . 6 Instrument des ign depends primarily on the type 
of m e a s u r e m e n t requ i red , e .g . wil l it be for " a spec i f i c 
ch romat i c attr ibute such as co lor , or a cer ta in geomet r ic 
at t r ibute s u c h as g l o s s " ? 6 A most log ica l c lass i f i ca t i on 
approach for photometric instruments in use today was der ived 
by R h a e l . 7 He examined the degree of spectral dispersion of the 
instruments and came up with 3 c lasses : 
1) entire spectral range as a unit, 
2) a few broad wavebands, and 
3) many narrow wavebands. 
He also gave examples for each category. For example, com-
parators and the Munse l l Co lor At las would fall into the first 
category, color imeters into the second and spectrophotometers 
into the third. In an exce l len t h is tor ical rev iew, G i b s o n 8 
t rea ted ear ly spec t ropho tomete rs dat ing f rom Fraunho fe r ' s 
attempt to measure the relative radiance of the solar spectrum 
in 1817. 
N i m e r o f f 9 offers an overview of relevant goniophotometers, 
starting with Bouguer 's instrument of 1762 which was used to 
corroborate Lamber t 's law exper imental ly. 
Other studies on the development of relevant instruments are 
found in publ icat ions by Hunter 4 and C h r i s t i e 1 0 . However, the 
field of interest of this thesis is goniospectrophotometers and 
the fol lowing sect ion will deal exc lus ive ly with this subject. 
2) G o n i o s p e c t r o p h o t o m e t e r s 
G o n i o s p e c t r o p h o t o m e t e r s da te f rom the 1 9 3 0 ' s with 
M c N i c h o l a s (1934)11 at the National Bureau of Standards. Clark, 
et a l . 1 2 (1953) d e s c r i b e d what they ca l l ed a gon iomet r ic 
spec t romete r wh ich sha red s o m e phys ica l s imi lar i t ies with 
McN icho las ' des ign . The i l lumination was monochromat ic and 
provision was made for horizontal rotation of the sample (360°) 
a n d de tec to r hor izon ta l (258°) and vert ical (-6.5° to 90°) 
rotation. The spectral range extended from 400 nm to 2600 nm. 
Th is inst rument w a s pr imar i ly used for the inf rared (IR) 
measurement of diffuse transmittance and ref lectance of sk in. 
Kapany and S i m m s 1 3 (1965) explained the use of an abridged 
gon iospec t rophotometer to measure the per formance of fiber 
optics in the IR region. Bandpass filters were placed in front of 
the detector which could be rotated ± 9 0 ° to the optical axis. 
B randenbe rg and N e u 1 4 (1966) used what could be termed a 
p s e u d o - 3 D gon iospec t ropho tomete r s i nce the sou rce cou ld 
rotate ver t ica l ly (10° to 87°) , the samp le hor izontal ly (360°) 
and the detector both horizontal ly (-70° to 250°) and vertically 
( 12° to 80°). However , il lumination and viewing at normal (0°) 
angles could not be made because of physical design limitations. 
M o n o c h r o m a t i c light w a s gene ra ted by nar row b a n d p a s s 
interference fi lters p laced one at a time in front of the lamp. 
Measurements were made on a magnes ium oxide coat ing, two 
white paints, a dull a luminum surface, and a pol ished aluminum 
su r face . 
B r o o k s h i e r 1 5 (1966) d e v e l o p e d a b road -spec t ra l - r ange 
goniophotometer for use over the 200 to 3000 nm region. It was 
u s e d dur ing a N A S A program to obta in gon iophotomet r i c 
ref lectance profi les for a number of coat ings important in the 
radiation and thermal ba lance of spacecraft . 
At the 1967 Annua l Meet ing of the Opt ica l Soc ie t y of 
A m e r i c a , C o m s t o c k 1 6 (1967) d e s c r i b e d a s imp le three-
d imensional spectrogoniometer in which a narrow incident beam 
was directed onto a sample and a monochromat ic detector was 
s tepped and read through 64 cont iguous posit ions necessary for 
a hemispher ical summat ion. The system used a combinat ion of 
interference filters and P M T as detector. Most ref lectance data 
w a s on s p e c i a l i z e d mater ia ls but i l lustrat ive da ta on the 
spect ra l re f lectance of M g O s a m p l e s w a s presented at the 
Meet ing. 
B r o o k s h i e r 1 7 (1968) d e s c r i b e d an au tomat ic scann ing 
spectrogoniophotometer deve loped for use in the elucidat ion of 
the d i f fuse and specu la r charac te r i s t i cs of mater ia ls . His 
ins t rument f ea tu red a d ig i ta l readout wh i ch con t i nuous l y 
d isp layed the posi t ion of the detector through the use of an 
opt ical shaft encoder sys tem. The detector could be rotated 
around the sample with a precision of ±0.05 degree of arc. 
Four gon iospec t ropho tome t r i c t ypes of ins t rument were 
descr ibed at the first "Assoc ia t ion Internationale de la Couleur" 
(AIC) C o n g r e s s in 1969, S tockho lm. L o o t 1 8 (1969) indicated 
that a goniophotometr ic attachment was in preparat ion for the 
Z e i s s D M C 25 spectrophotometer. During this same congress , 
H e m m e n d i n g e r a n d J o h n s t o n 2 (1969) desc r ibed the Tr i lac 
spect rophotometer manufactured by Leres in F rance . At the 
t ime th is w a s the on ly known c o m m e r c i a l l y a v a i l a b l e 
inst rument to c o m b i n e spec t ropho tomet r i c and gon iopho to -
metric capabi l i ty . A monochromat ic light beam was split to 
i l luminate the samp le and standard alternately over the 400-
700 nm range. The Trilac was used to study the phenomenon of 
"gon iochromat ism" which was then def ined as "the change in 
co lor as the i l lumination and viewing ang les are c h a n g e d " . 2 
Three pairs of samples were measured: two blue metallic paint 
s a m p l e s , two b lue meta l l ic v inyl fabr i cs , and two woven 
s a m p l e s of the s a m e fabr ic const ruc t ion . Different gon io-
chromat ic effects were pictured in comparat ive graphs. 
B a b a 1 9 ( 1 9 6 9 ) d e s c r i b e d the u s e of two 
g o n i o s p e c t r o p h o t o m e t e r s : an ord inary H i tach i M o d e l 139 
s p e c t r o p h o t o m e t e r with a s p e c i a l a t tachment for par t ia l 
gon iophotometry and a three-d imens ional spect rogoniophoto-
meter (whose commerc ia l avai labi l i ty in J a p a n was not then 
known). The 3-D goniospectrophotometer lamp house could be 
moved in the vertical plane (-10° to 210°), the receptor housing 
in the hor izontal p lane (360°) and the sample holder in three 
p lanes (360° in the horizontal p lane, 90° of decl ination in the 
ve r t i ca l p l ane and 360° of rotation in its own plane). It 
operated over the 300-700 nm range and had two modes of 
measuremen t ava i lab le : monochromat ic 3-D goniophotometry 
and spectrophotometry under opt ional i l luminating and viewing 
cond i t ions . M a g n e s i u m ox ide, ordinary and metal l ized paint 
surfaces, paper, and cloth were measured and analyzed. 
Bi l lmeyer and Dav idson 1 (1969) compared their own research 
spec t rogon iophotometer with the Tr i lac instrument prev ious ly 
desc r i bed . Their instrument was a modif ied B r i c e - P h o e n i x 2 0 
(1950) l ight-scattering photometer (which was a goniospect ro-
photometer used to evaluate the l ight-scattering propert ies of 
d i lute so lu t i ons of h igh -mo lecu la r -we igh t mater ia ls ) . The 
monochromat ic i l lumination was provided by a tungsten iodide 
i n c a n d e s c e n t lamp through a f i l ter turret con ta in ing 16 
in ter ference f i l ters (=10 nm bandwidth) wh ich samp led the 
400-700 nm range every 20 nm. Color imetr ic filters were also 
ava i l ab le . Rotat ion of the samp le table prov ided for an 
i l lumination angle from 0° to 88° and the detector arm could be 
ro ta ted f rom 23° to 88° (ang le m e a s u r e d be tween the 
i l luminating and viewing beams) . This instrument ach ieved a 
much better angular resolut ion (.5° to 2°) than the Tri lac (8.5° 
to 17°). Measurements were made on BaSC>4, MgO, papers, and 
meta l l ized paint f i lms. 
G r u m , et a l . 2 1 (1971) d e s c r i b e d how two C a r y 
spec t ropho tomete rs (models 11 and 14) were conver ted to 
abr idged spec t rogon iophotometers using pr isms with different 
apex ang les . This instrument was used by Eastman Kodak to 
m e a s u r e the l i gh t - sca t te r i ng p rope r t i es of t r a n s m i s s i o n 
samp les and predict par t ic le-s ize distr ibut ions. Measurements 
were made from 380 to 700 nm at 10nm increments for angles 
of 0° , 10°, 20° and 30°. Nanjo, et a l , 2 2 (1977) publ ished a paper 
descr ib ing what they termed "a versat i le and fully automat ic 
g o n i o s p e c t r o p h o t o m e t e r " . T h e fo l lowing se t t ings cou ld be 
control led by a smal l personal computer: wavelength, angle of 
inc idence (360° in the horizontal plane), angle of sample holder 
( 3 6 0 ° in the horizontal plane) and viewing angle (horizontal 
and vert ical p lanes) . The state of the polar izat ion of the 
incident light could also be speci f ied. Measurements at 550 nm 
we re m a d e to obta in gon iopho tome t r i c and po la r i za t ion 
characterist ics of smoked MgO, and also of BaSCvj. prepared by a 
new recipe (mentioned in the art icle). We idner and Hs ia 2 3 
(1980) desc r i bed the construct ion and test ing of a specu la r 
r e f l e c t o m e t e r - s p e c t r o p h o t o m e t e r fo r c a l i b r a t i n g the 
ref lectance of mirror s tandards over the 250-2500 nm spectral 
range at the Nat iona l Bu reau of S tanda rds . It used an 
integrat ing sphere ar rangement which rotates 360° around a 
sample table which could also rotate 360° . Measurements with 
both ve r t i ca l l y a n d hor izon ta l l y po la r i zed rad ia t ion we re 
normally made. 
Th i s ins t rument c o u l d a l so be used to m e a s u r e the 
bidirect ional ref lectance of a diffuse sample in the plane of the 
incident samp le b e a m , as descr ibed by We idner and H s i a 2 4 
(1981) when they de termined the ref lect ion proper t ies of 
p ressed H a l o n ® 2 5 . Johnson and S tephenson 2 6 (1983) investigated 
the in f luence of geomet r ic to le rances on 4 5 ° / 0 ° and 0 ° / 4 5 ° 
c o l o r i m e t r i c m e a s u r e m e n t s u s i n g a Z e i s s D M C - 2 6 
spect rophotometer with goniometer head . Il lumination angles 
were var ied from -15° to +15° and viewing angles from 30° to 
6 0 ° . Many different materials were measured (ceramic t i les, 
Munse l l pape rs , f luorescent and retroref lect ive c l a s s 1 & 2 
materials). C larke , et a l . 2 7 (1983) determined the goniophoto-
metric and polar izat ion propert ies of white reflection standard 
mate r ia l s us ing the Na t i ona l P h y s i c a l Labo ra to ry (NPL ) 
ref lect ion goniophotometer . Though this part icular instrument 
was not descr ibed as having spectral capabi l i t ies, it is obvious 
from its phys ica l des ign that it could easi ly be modif ied to do 
so s ince it uses optical benches which can accept all sorts of 
a c c e s s o r i e s . G rum and M i l l e r 2 8 (1985) publ ished a paper on 
" G o n i o s p e c t r o p h o t o m e t r i c C h a r a c t e r i s t i c s of S t a n d a r d 
Refe rence Mater ia ls for Color imetry" and Fairchi ld and G r u m 2 9 
(1985) a paper on "Thermochromism of Ceramic Reference Ti les" 
both of wh ich used the Munse l l Co lo r S c i e n c e Laboratory 
gon iospect rophotometer which will be modif ied for use in this 
thesis . Final ly, G r u m , et a l . 3 0 (1986) also used this particular 
gon iospec t ropho tomete r for a s tudy on "Gon iospec t ropho to -
metr ic Charac te r i s t i cs of Whi te Ref lec tance S tandards within 
the C I E R e c o m m e n d e d V iew A n g l e L imi ts for Normal /45° 
Ref lec tance Factor Measurement . " 
Other art ic les which were referred to by other authors and 
cou ld not be obtained are as fol lows: 1) " T h r e e - D i m e n s i o n a l 
Goniophotometer" by Kubo and H o r i 3 1 (1966), 2) "A Goniophoto-
meter: Measu remen t of Ref lect ion Charac te r is t i cs of Paper 
under P ressu re " by Inamoto, et a l . 3 2 (19 69), 3) "An Abr idged 
Gon iophotometer for Evaluat ing Project ion S c r e e n s and Other 
Diffusing Mater ials" by Saunders and De P a l m a 3 3 (1969), 4) "The 
Use of a T ime-shared Computer in Connect ion with an Automatic 
G o n i o p h o t o m e t e r " by B u r r u s 3 4 * (1971), 5) "E lec t ron i c G o n i o -
meter with Digital Display" by Emre and M a r x 3 5 (1972), 6) "The 
Newly Deve loped Record ing Gon iospec t ropho tomete r and Its 
Appl icat ion to the Measurement of Geometr ica l Metamer ism" by 
O k a z a k i , et a l . 3 6 (1973), 7) " G o n i o s p e c t r o p h o t o m e t r y wi th 
Polar izat ion from 0.25 to 1 u,m" by La fa i t 3 7 (1973), 8) "Gon io -
s p e c t r o p h o t o m e t e r for M e a s u r i n g T h r e e - D i m e n s i o n a l L ight 
Scat ter ing Distr ibut ions" by Toporetz , et a l . 3 8 (1973), 9) "The 
Spat ia l Distribution of Light Scat tered by Very C loudy G l a s s e s 
and by a Rough Surface" by Toporetz, et a l . 3 9 (1974), 10) "A New 
G o n i o p h o t o m e t e r " 4 0 (19 75) , 1 1) " A b s o l u t e R e f l e c t a n c e 
M e a s u r e m e n t s Us ing Integrating S p h e r e s - Gon iophotomet r ic 
Cor rec t ions in the Evaluat ion of Resu l ts of Different Methods" 
by R e u l e 4 1 (1978), 12) "Autoco l l imat ion of the Gon iomete r -
Spectrometer" by Gorban ' , et a l . 4 2 (1980), 13) "Updating the G S -
1M Gon iome te r -Spec t rome te r " by Zabudsk i i and K o b e l ' s k i i 4 3 
(1980), 14) "High S p e e d Gonio-Photometer by Means of Multi-
Photoreceptors" by Y a m a d a , et a l . 4 4 (1981), 15) "Gon iopho to -
meter for Measu r ing the Bid i rect ional Ref lect ion Charac te r i s -
tics of Mater ia ls" by N e p o g o d i n 4 5 (19 84) . 
A last goniospectrophotometer is descr ibed by E r b 4 6 (1977) 
who u s e s in ter ference f i l ters to get "monochromat i c light". 
Unfortunately, a translated version of this German article could 
not be obtained to get more information about the instrument. 
C . S i t u a t i o n s I n v o l v i n g G o n i o s p e c t r o p h o t o m e t r y 
In the world of color sc ience, many situations are such that the 
only adequa te instrument for the job is the goniospect rophoto-
meter. A representat ive select ion of these situations is presented 
below to s t ress the importance of goniospectrophotometry in the 
world of color sc ience . 
1) Helmhol tz Reciproc i ty Law 
Helmhol tz Reciproci ty Law i s : 4 7 
"The loss in flux density which an infinitely narrow bundle 
of rays of definite wavelength and state of polar izat ion 
undergoes on its path through any medium by reflection, 
refract ion, absorpt ion, and scatter ing is exact ly equal to 
the loss in flux density suffered by a bundle of the same 
wavelength and polar izat ion pursuing an exact ly opposi te 
path." 
S e v e r a l a u t h o r s 4 6 - 4 8 - 4 9 - 5 0 have quest ioned the validity of 
He lmho l tz reciproci ty law. Wh i le one a u t h o r 4 6 admits that 
these d isc repanc ies cannot be understood theoretical ly, others 
provide tentative explanat ions l ike: "... is probably due to the 
fact that the geometr ies are not exact ly reversed, and to the 
uncer ta in t ies of m e a s u r e m e n t . . . " 5 1 . However , so many other 
a u t h o r s 4 . 1 4 ' 2 6 ' 2 7 . 4 7 ' 5 2 . 5 3 . 5 4 . 5 5 state their support for the law 
that the i ncons i s tency is p robab ly best exp la i ned by the 
fol lowing comment taken from A S T M Standard E 1 7 9 - 8 1 5 3 : 
"Severa l experimenters have presented evidence tending to 
refute the He lmho l t z R e c i p r o c a l R e l a t i o n , but it is 
strongly suspec ted that insuff icient attention was given 
to the foregoing requirements for uniformity of weighting 
of al l light f luxes leav ing or enter ing the instrument 
apertures involved". 
The latest study on the subject was reported in 1985 by 
C larke and Parry 5 6 in an article titled "Helmhol tz Reciproci ty: 
Its Val idi ty and Appl icat ion to Ref lectometry". 
2) Incomplete exc lus ion of Specu la r Component in Integrating 
Spheres 
A s stated by Bi l lmeyer and M a r c u s , 4 8 "... there is strong 
ev idence of the ser ious problem of incomplete exclusion of the 
s p e c u l a r c o m p o n e n t with al l of the in tegrat ing sphe re 
geometr ies when operated in the specular -exc luded mode, even 
with samples normally cons idered to be highly g lossy or highly 
mat te" . 
H u n t e r 5 5 s tated: "The D S E X / 0 ° geometry is not recommended 
for co lor measurement , because the light trap procedure for 
el iminat ing specu la r ref lect ion fai ls with all but the g loss ies t 
sur faces to trap all of the specular reflection". 
A concern was exp ressed by H e m m e n d i n g e r 5 7 regarding the 
lack of ex is t ing information about "subt le d i f ferences in the 
effect produced by smal l dif ferences in sphere design" . He even 
quest ioned the validity of applying correct ion data based on a 
reference laboratory instrument whose des ign is different from 
that of the operating laboratory. 
C l a r k a n d C o m p t o n 5 8 r e c o g n i z e d the i n a d e q u a c y of 
integrating sphere g loss t raps in an art icle titled "Correct ion 
Methods for Integrating Sphere Measurement of Hemispher ica l 
Re f l ec tance" . Th is inadequacy w a s found to be worse for 
samp les with the "orange-peel" finish found on many g loss paint 
or polymer samples . 
B u d d e 5 9 suggests the need for a "standard sphere" with an 
optional s tandard g loss trap whose speci f icat ion might involve 
the sol id angle of il lumination or viewing and its relation to the 
sample a rea which is to be irradiated or v iewed. His description 
of the incomplete specu la r exc lus ion problem is probably the 
best found in the literature: 
" A g loss trap is supposed to trap the specular spike which 
is super imposed on the diffuse reflectance. However since 
the shape of this spike and its "shoulders" vary from one 
mater ia l to the next.. . it is imposs ib le to des ign a 
un i ve rsa l g l o s s trap wh ich just t raps the s p e c u l a r 
component without affecting much the measurement of the 
dif fuse ref lectance. Al though many ref lectometers make 
prov is ion for t rapping the specu la r componen t , it is 
un for tunate that their g l o s s t raps vary in d e s i g n . 
There fo re s p e c u l a r - c o m p o n e n t - e x c l u d e d co lor measu re -
ments made in one instrument usual ly cannot be strictly 
compared with those made in an instrument with a g loss 
trap of different des ign . " 
Present ly , there is no recommendat ion from the Commiss ion 
In ternat ionale de I 'Ec la i rage about the adequa te s i z e for 
specu la r -exc luded ports except to say that: "The integrating 
sphere may be of any diameter provided the total a rea of the 
ports d o e s not e x c e e d 10 percent of the internal reflecting 
sphere a r e a " . 6 0 
3) To le rances about Illuminating and Viewing Ang les 
T o l e r a n c e s about i l luminat ing and v iewing ang les when 
measur ing bidirect ional ref lectance factor funct ions (BRDF 's ) of 
sur faces are of much interest to the color scientist s ince they 
are likely to introduce unacceptable errors in the measurements 
if not strict enough . C I E actual ly a l lows to lerances on the 
preferred geometr ies suff iciently generous to include most of 
the commerc ia l l y avai lab le color i ns t rumen ts . 6 0 Studies have 
been made in relation to the sixty-degree specular g l o s s 6 1 and 
to the C I E - r e c o m m e n d e d angle limits for 0 ° / 4 5 ° re f lec tance 
fac tor m e a s u r e m e n t . 2 6 ' 3 0 The results of these three studies 
ind icate a need for t ighter t o le rances to stay within the 
normal ly a c c e p t e d spec t ra l re f lec tance factor a c c u r a c y of 
±0.005. 
4) G o n i o c h r o m a t i s m 
A s ment ioned earl ier, "gon iochromat ism" is def ined as "the 
change in co lor as the i l lumination and v iewing ang les are 
c h a n g e d " . 2 Th is phenomenon can result in effects where a 
sample can appear lighter than another one at a certain angle 
but darker at another angle. Another possibi l i ty is that two 
samp les match most c losely at 35° , but that at 75°, their X- , Y -
and Z-va lues are c loser to the match point than at 45° 2 
F o u r i n d e p e n d e n t s e t s of e x p e r i m e n t s r e l a t e d to 
goniochromat ism were found in the literature. The instruments 
used were : 1) the T r i l ac g o n i o s p e c t r o p h o t o m e t e r 2 , 2) the 
r e s e a r c h spec t rogon iopho tome te r of the R e n s s a l a e r C o l o r 
M e a s u r e m e n t Labo ra to r y 1 , 3) an instrument used at the Hunter 
A s s o c i a t e s Labora tory by L e e t e 6 2 , and finally 4) a recording 
gon iospect rophotometer used by O k a z a k i , et a l . 3 6 T h e s e four 
s t u d i e s d e m o n s t r a t e d that the g o n i o c h r o m a t i c t ypes of 
mater ia ls have to be spectrogoniophotometr ica l ly ana lyzed in 
order to be adequately character ized. 
5) Of f -Specu la r M a x i m a 
Off -specular max ima have been observed by a few authors. 
The term "of f -specular peak" is often used to descr ibe this 
phenomenon even though the data involved does not show any 
peak. 
Of f -specular maxima were encountered by Knowles-Middleton 
and M u n g a l 6 4 (1952) when measur ing the luminous directional 
ref lectance of snow. They found that the specular component 
did not attain a maximum at an angle of reflection equal to that 
of inc idence. Instead, the maximum was d isp laced to much 
larger ang les . However , the authors expla ined their results by 
stating it was due to the rapid increase of s lope of the Fresnel 
ref lectance curve for ice at ang les of inc idence greater than 
4 5 ° . 
Tor rance and S p e n c e r 6 5 (1967) have studied this subject in 
much detai l and deve loped an analyt ical model which assumes 
that any roughened su r face c o n s i s t s of s m a l l , randomly-
d i s p o s e d , mirror-l ike facets . Th is ana lys is was success fu l in 
p red ic t ing o f f - specu la r m a x i m a in re f lec t ion d is t r ibu t ions 
observed exper imental ly . 
Erb, et a l . 6 3 (1985) found some of f -specular max ima in the 
d i rec t iona l distr ibut ion of d i f fusely ref lect ing mater ia ls (opal 
g l asses ) . T h e s e max ima occurred at reflection ang les larger 
than the angle of regular (specular) reflection. The flux in this 
direction was a few t imes higher than the flux at the specular 
angle. The reasons for the off-specular maxima are unknown. 
6) Character izat ion of Metal l ic Samp les 
Meta l l i zed s a m p l e s , such as automot ive paints conta in ing 
a luminum f lakes as a colorant, require spec ia l equipment for 
measurement s ince their appearance is strongly dependent on 
the geomet ry of i l luminat ion and v i e w i n g . 6 6 ' 6 7 In genera l , 
metals owe their appea rance chief ly to the manner in which 
l ight is re f lec ted in a n d near the d i rec t ion of s p e c u l a r 
r e f l e c t i o n . 4 Spec i f i c A S T M methods have been pub l ished 
relat ing to the m e a s u r e m e n t and ca lcu la t ion of ref lect ing 
charac te r is t i cs of metal l ic su r faces 6 8 and in relation to their 
g l o s s m e a s u r e m e n t . 6 9 B e c a u s e these methods use many 
d i f fe ren t n o n - s t a n d a r d a n g l e s (other than 0° or 4 5 ° ) , 
goniospectrophotometr ic readings become a necessi ty and it is 
therefore important that the spec ia l equ ipment required for 
these measurements be properly cal ibrated. The major problem 
so far is that nei ther the inst ruments nor the method of 
calculat ion have yet been s tanda rd i zed . 6 6 
7) Character izat ion of White Standard Reference Mater ia ls. 
The character izat ion of white reference s tandards has been 
of much interest over the past years. This is particularly true 
for p ressed and smoked M g O and pressed BaSC»4, probably 
b e c a u s e of their w idesp read adopt ion as white ref lectance 
working s tandards. There is, therefore, a need for a crit ical 
evaluat ion of the propert ies of these mater ia ls, particularly in 
relat ion to those of the perfect dif fuser. Many such studies 
have been carr ied out by different authors, some of whom 
s t u d i e d b o t h g o n i o p h o t o m e t r i c a n d p o l a r i z a t i o n 
p r o p e r t i e s 2 2 - 2 7 - 7 0 ' 7 1 whi le others l imited their evaluat ion to 
e i t h e r g o n i o p h o t o m e t r i c p r o p e r t i e s 1 ' 1 4 ' 1 6 - 2 8 ' 3 0 or strictly 
r e f l e c t a n c e m e a s u r e m e n t s . 7 2 ' 7 3 ' 7 4 T h e s e types of 
charac te r i za t ion make the gon iospec t ropho tomete r the most 
sui table instrument for the purpose. 
D. Problems Related to Goniospectrophotometry 
Al though a fu l l - f ledged gon iospec t ropho tometer is the most 
f lex ib le type of photometer ava i lab le , its added flexibil i ty a lso 
creates increased complexi ty. Two problems arising therefrom are 
descr ibed below. 
1) Amount of Data Generated 
Ideally, the propert ies of a material shou ld be understood in 
terms of spec t ra l re f lec tance propert ies under all geometr ic 
cond i t i ons of i l luminat ion and v i e w i n g . 7 5 However , many 
a u t h o r s 2 . 1 0 . 2 2 . 2 3 . 4 7 , 7 5 have recogn i zed that it is a lmost 
impossib le to handle the large amount of data generated by a 
three-axis spectrogoniophotometr ic study. Even with the help 
of automat ion or computers , this still remains a tedious and 
lengthy task. To improve the situation, suggest ions have been 
made s u c h a s : 1) s i m p l i f y i n g the g e o m e t r i c a t t r i bu tes 
(cons ider ing only relat ively flat, uniform sur face a reas , and 
over -s imp l i f ied s p e c u l a r and di f fuse d is t r ibut ions of l ight ) 6 , 
2) attempting to deve lop models whose ref lectance could be 
m a t h e m a t i c a l l y d e f i n e d 1 0 , or 3) us ing what is ca l l ed 
"app l i ca t ion-or ien ted g o n i o p h o t o m e t r y " . 7 5 These three types of 
s impl i f icat ion apprec iab ly reduce the number of measurements 
to be made but it should be real ized that some information is 
also lost in the process. 
2) Unavai labi l i ty of Transfer Standard 
Conce rn has been exp ressed at the Munsel l Co lor Sc ience 
L a b o r a t o r y that there is no actua l gon iospec t rophotomet r i c 
transfer or cal ibrat ion s tandard presently e x i s t i n g . 7 6 Most 
likely this is because only four geometr ies are recommended by 
C IE (0° /d , d /0° , 0 ° /45° and 4 5 ° / 0 ° ) 6 0 which means cal ibrat ion 
standards are provided to match only these four geometr ies. 
A s far as cal ibration is concerned, the following is stated in 
A S T M S tandard R e c o m m e n d e d Pract ice E 1 6 7 7 7 : "The method 
c h o s e n for ca l ib ra t ion by m e a n s of A S T M s tanda rds is 
determined by the character of the materials to be measured. " 
R e c o m m e n d a t i o n s are g iven for both di f fuse s p e c i m e n s and 
specu la r measuremen t . It shou ld be pointed out that the 
A m e r i c a n Soc ie t y for Tes t ing Mate r ia ls r e c o m m e n d s many 
di f ferent geome t r i es e a c h of wh ich re la ted to a spec i f i c 
appearance attribute or type of m a t e r i a l . 5 3 These geometr ies 
involve specu la r ang les of 20° , 30° , 45° , 75° and 85° , and 
dif fuse. They a lso include 30° inc idence with o f f -specu lar 
m e a s u r e m e n t s at 0 .3 ° , 2° and 5 ° . Pub l i ca t ions like N B S 
T e c h n i c a l Note 5 9 4 - 1 0 7 8 desc r ibe a few cal ibrat ion methods 
(20° , 60° and 85° in this case) and emphas ize the importance of 
using the proper procedure. This particular reference, however, 
is restricted to g loss measurements using pol ished black g lass 
as the primary standard. 
To c i rcumvent this si tuat ion, two act ions have been taken: 
1) "At each angle combinat ion, the instrument was standardized 
to a B a S 0 4 s tandard. This material was cons idered to be a 
uniform diffuser. The 45° /0° ref lectance va lues of the B a S 0 4 , 
t raceable to P T B (Phys ika l i sch-Techn ische Bundesansta l t , West 
Ge rmany ) , were u s e d " 2 6 , and 2) "The spec ia l angle of 45° , 
preferred for rad iance factor measurements , was also included 
to al low a direct link with standard reference d a t a " . 2 7 
The major drawback of the first approach is that it assumes 
the ca l ibra ted s tandard is a perfect dif fuser (it is now well 
known that this is not the c a s e with any of the s tandard 
re fe rence mater ia ls used current ly, a l though some of them 
prov ide very c l o s e app rox ima t i ons ) . The re is , however , 
present ly no other option ava i lab le to anybody who wants to 
make measurements at angles other than the CIE- recommended 
0 ° / 45 ° or 45° /0° . A n expensive calibration has to be performed 
on a reference standard (in the U.S.A. , this is normally by the 
Nat ional Bureau of Standards) and, in some way, its 0° /45° or 
45 ° /0 ° calibration data has to used to "tie the data down". 
E. Selection of Material for Transfer Standard 
Since this study only deals with ref lectance goniospectrophoto-
metry, the text will restr icts itself strictly to white ref lectance 
s tandards . 
1) Definition of Different Types of Standards 
W h e n d e a l i n g with whi te r e f l ec tance s t a n d a r d s , the 
te rmino logy emp loyed in dif ferent re fe rences can be quite 
con fus ing . S o m e terms used in assoc ia t ion with the three 
highest levels of white ref lectance standards are: 
a) for the perfect reflecting dif fuser: pr imary s t a n d a r d , 2 7 ' 
66,73,74,79,80,81 i d e a l r e f e r e n c e s t a n d a r d , 4 per fec t 
re f lec t ing d i f f u s e r , 8 2 re fe rence s t a n d a r d 6 0 and perfect 
d i f f u s e r . 7 0 
b) for s tandard reference materials measured in a reference 
laboratory bv an absolute method (like B a S 0 4 , Halon® and 
matte opa l g l a s s e s ) : s e c o n d a r y t ransfer s t a n d a r d , 7 9 
p r i m a r y s t a n d a r d , 4 ' 8 2 t r a n s f e r s t a n d a r d , 6 6 ' 8 0 . 8 1 
l a b o r a t o r y s t a n d a r d , 8 1 s e c o n d a r y s t a n d a r d 2 7 - 7 4 and 
work ing s t a n d a r d . 7 0 ' 7 3 
c) for s tandard re ference mater ia ls ca l ibra ted in terms of 
the p rev i ous s t anda rd c a t e g o r y : seconda ry work ing 
s t a n d a r d , 4 . ™ work ing s t a n d a r d , 2 7 > 6 6 ' 8 ° . 8 1 ins t rument 
s t a n d a r d 8 0 - 8 1 and transfer s t a n d a r d . 8 2 
In this report, the following definit ions will be u s e d : 8 3 
a) r e f e r e n c e s t a n d a r d : represents the perfect reflecting 
d i f fuser as r e c o m m e n d e d by C I E : 6 0 "The perfect 
re f lec t ing d i f fuser is r e c o m m e n d e d as the re fe rence 
standard. It is def ined as the ideal uniform diffuser with a 
ref lectance equal to unity." 
b) p r imary t r ans fe r s t a n d a r d : inc ludes any s tandard 
ca l ib ra ted by an abso lu te method by a s tandard izat ion 
laboratory l ike the Nat iona l Bureau of S tanda rds . It 
inc ludes , but is not restr icted to, mater ia ls l ike B a S C X j , 
Halon® or opal g lasses. 
c) s e c o n d a r y t ransfer s tandard : standard prepared and/or 
ca l ib ra ted by any laboratory in relat ion to a pr imary 
transfer s tandard . 
The standard being developed in this thesis will therefore be 
referred to as a pr imary t ransfer s tandard . A l though this 
standard will not be measured by an absolute method, the data 
reported will be absolute (calibrated against N B S data). A l so , 
this s tandard will be prepared by an intermediate standardizing 
laboratory (Munsel l Color Sc ience Laboratory) and then be used 
by other laborator ies to cal ibrate secondary transfer s tandards 
and instruments. 
2) Poss ib le Reference Standards Avai lable 
T y p i c a l whi te mater ia ls u s e d as re f lec tance s tandards 
include: 1) E v e r - W h i t e , 8 4 2) bar ium sulfate press ings , barium 
sul fa te coa t i ngs , ca rboxymethy l - ce l l u lose ( C M C ) coa t ings of 
bar ium sul fa te, po tass ium sul fate coat ings , polyvinyl a lcohol 
(PVA) coat ings of bar ium sul fate, opal g l a s s e s (such as the 
R u s s i a n M S - 1 4 and M S - 2 0 or the J a p a n e s e ones ) , white 
s t ruc tura l g l a s s (Vi trol i te ti le) and po ly te t ra f luoroe thy lene 
( P T F E , commonly known as H a l o n ® ) , 8 5 3) smoked or pressed 
M g O , f ibrefax (a ceramic- f iber insulat ing felt), f luoroplast ic-
4 , 7 4 and 4) g lossy ceramic tiles and white enamel p l a t e s . 7 9 
3) Select ion of Most Sui table Material 
Among the different mater ials abovement ioned, only a few 
are cons ide red adequate for the purpose of this study. An 
important criterion for the select ion is that the standard must 
either be readily avai lable or be easy to prepare by the user. 
Th is bas ica l l y restr icts the range of poss ib le mater ia ls to 
p ressed powders like M g O , barium sulfate and P T F E . Russ ian 
opa ls , for examp le , are hard to obtain and smoked M g O is 
difficult to prepare. Tablets p ressed from B a S 0 4 have been 
found to exhibit better stabil ity and reproducibi l i ty than those 
pressed from M g O powder, and therefore M g O has been replaced 
by B a S 0 4 for most a p p l i c a t i o n s . 2 7 ' 8 0 S o m e drawbacks of 
B a S 0 4 , however , are that it is very diff icult to p ress 
f l a w l e s s l y , 2 7 its ref lectance cannot be recovered once it has 
been so i led and its IR ref lectance is sensi t ive to changes in 
h u m i d i t y . 8 6 
H a l o n ® , on the other hand, has many advantages which make 
it the best cand idate for the purpose of this study. These 
advantages were well summar ized by a couple of a u t h o r s : 8 0 ' 8 7 
- it is highly reproducible, 
- pressings can be readily c leaned, 
- raw material is obtainable in pure form because it does not 
have an affinity for impurit ies, 
- press ings of Halon® repel water and other chemicals , 
- s tandard-s ize p laques are easi ly obtained, 
- H a l o n ® press ings are stable (with time or when heavily 
exposed to UV) , 
- the goniophotometr ic curves approximate that of a perfect 
d i f f u s e r , 
- p ress ings are highly reflective, 
- its ref lectance is super ior to B a S 0 4 in the near- infrared 
spect ra l region, 
- press ings can be molded or machined without losing their 
opt ica l proper t ies , 
- Ha lon® is a rugged material, 
- because of its optical and physical properties, Halon® can 
be used as a primary transfer standard of ref lectance as 
well as a secondary transfer standard, and 
- Halon® can also be used to coat integrating spheres. 
A few d isadvantages a r e : 8 7 
- the re f lec tance depends on the densi ty of the p ressed 
t a b l e t s , 
- it has a soapy feeling if the density is too low, 
- it shows a slight dec rease of ref lectance in the UV region 
below 250 nm, and" 
- s o m e l u m i n e s c e n c e has b e e n m e a s u r e d by three 
a u t h o r s . 8 8 ' 8 9 ' 9 0 
4) Previous Research on Halon® 
The history of Halon® starts in 1 9 7 3 when it was invented by 
Se iner , who now holds two patents on the s u b j e c t 9 0 ' 9 1 ( 1 9 7 3 
and 1 9 7 6 ) . In reference to Ha lon®, Ecker le , et a l . 8 8 ( 1 9 7 6 ) 
repor ted: "The present writer 's attention was first ca l led to 
this mater ia l seve ra l yea rs ago by M. S a l t z m a n of A l l ied 
Chemica l who was one of the first to recognize its potential 
and by R. J o h n s t o n who had d o n e s o m e pre l im inary 
invest igat ions of its suitabi l i ty as a re f lec tance s tandard . " 
However, the actual introduction of Halon® to the world of color 
sc ience was done during a presentation to the 1 8 T N sess ion of 
the CIE in September 1 9 7 5 by Grum and S a l t z m a n . 8 7 
A s early as March 1 9 7 6 , articles began to appear periodically 
concern ing either the measurement of some character is t ics of 
H a l o n ® or its use in different appl icat ions. 
Grum and Sa l t zman ' s p a p e r 8 7 ( 1 9 7 5 ) compared Halon® to 
B a S 0 4 and m Q O ' n absolute reflectance from 2 5 0 nm to 2 5 0 0 nm. 
A few photographs and electromicrographs of Halon® press ings 
were shown . The effect of pressure was studied and it was 
shown that a l though the ref lectance of Halon® is pressure-
sens i t i ve , this sensi t iv i ty is not cr i t ical if the p ressu re is 
s tandard ized. Stabil i ty tests (exposure to a UV-germic idal lamp 
and to a xenon lamp) were car r ied out and no change of 
ref lectance in the visible region was observed. The same was 
found when Halon® press ings were subjected to incubation (dry 
oven, < 1 8 % R H , and 7 7 ° C ) . Gon iophotomet r ic measurements 
s h o w e d Halon® pressings to be nearly perfect diffusers. Long-
term keep ing proper t ies in the ambient env i ronment of the 
laboratory and a l so use of Ha lon® s a m p l e s in a G . E . 
s p e c t r o p h o t o m e t e r for mon ths p r o d u c e d no c h a n g e of 
re f lec tance. A d v a n t a g e s and d i sadvan tages of the Halon® 
mater ia l we re l is ted and three c lean ing p rocedu res were 
suggested . 
Ecker le , et a l . 8 8 (1976) descr ibed "a highly effective des ign" 
of an averaging sphere for ultraviolet, v is ible and near-infrared 
wavelengths (200 nm to 2000 nm). Three different preparations 
of BaSC»4 and Halon® were used as sphere coat ings. The 
compa r i son resu l ted in the fo l lowing two c o n c l u s i o n s : 1) 
Ha lon® showed a significant advantage in the UV region over all 
but one of the B a S 0 4 samples, and 2) Halon® had very high 
reflectance through the visible and near I R to at least 2000 nm 
with min ima l spec t ra l f luc tuat ion . Ha lon® was found to 
f luoresce very slightly with excitation in the wavelength range 
250 nm to 280 nm and emission in the range 310 nm to 350 nm. 
It was not determined if this f luorescence was a property of the 
mater ia l or if it resul ted from a contaminant such as the 
plast ic izer from the bag in which the material was shipped and 
stored. Stability tests (heavy exposure to a high pressure xenon 
arc lamp) were performed and the change in sphere efficiency 
was found to be only a little greater than the 5% uncertainty of 
the ef f ic iency determinat ions. These authors (Ecker le , et al) 
a l s o repor ted the work of N o r r i s 9 2 on the re f l ec tance 
c h a r a c t e r i s t i c s of H a l o n ® and of J o h n s t o n 9 3 on the 
deter iorat ion of the ref lectance propert ies in the vis ible range 
of Halon® with age. It seems no articles have been published on 
these two studies. 
Saunders and Ott 8 9 (1976) studied the effect of UV-produced 
f l u o r e s c e n c e on s p e c t r a l i r r a d i a n c e m e a s u r e m e n t s in 
integrating spheres . The two coat ing materials compared were 
B a S 0 4 and Halon®, and two lamps (tungsten and deuterium) were 
used to provide the i l lumination. The results showed that the 
integrating sphere coa ted with Halon® was f luorescing due to 
incident short length radiat ion, which supported the f indings of 
Ecker le, et al above. 
Venab le , et al 9 4 (1977) carr ied out a thorough study and 
error analysis of the Van den Akker or "auxiliary sphere" method 
of determining a sca le of d i rect ional -hemispher ica l ref lectance 
factor. A s part of this study, data was provided for both Halon® 
(one preparat ion) and B a S 0 4 (two different preparat ions) as 
fol lows: 1) re f lectance (6° inc idence) of integrating sphere 
wall coat ings at 400 nm, 550 nm and 700 nm as a function of 
t h i ckness , 2) Van den Akker ref lectance (6° incidence) of the 
coa t ings as a funct ion of wave leng th , 3) no rma l i zed self-
rad iance at 550 nm as a funct ion of ang le of v iewing, 4) 
relat ive d i rec t iona l -hemispher ica l ref lectance as a function of 
ang le of inc idence, 5) adjustment function C (defined in the 
article) as a function of angle of inc idence at 450 nm, 550 nm 
and 750 nm, 6) correct ion coefficient (6°, lambda) as a function 
of wavelength and 7) retroref lect ive b id i rect ional re f lec tance 
factor for 6° inc idence as a function of observat ion angle. 
C IE publ ished "A Rev iew of Publ icat ions on Propert ies and 
Ref lec t ion V a l u e s of Mater ia l Ref lec t ion S t a n d a r d s " 7 4 (19 7 9) 
which included Halon® as part of section "D. G l a s s e s , Ti les and 
P l a s t i c s " . T h e th ree r e f e r e n c e s d e s c r i b e d in th is 
r e v i e w 8 7 ' 8 8 ' 8 9 were al ready covered above. 
Erb and B u d d e 8 0 (1979) inc luded Halon® in their article on 
"Propert ies of Standard Materials for Ref lect ion". However, this 
paper was merely a summary of the C IE publication 46 a b o v e 7 4 
and therefore did not provide any addit ional information on the 
sub jec t . 
Schutt , et a l . 8 6 (1981) compared the reflectivity of Halon® 
with that of B a S 0 4 coated on panels measured under the sun's 
i l luminat ion. Th ree different Halon® su r face p repara t ions 
(surfaces were sprayed) and three sample treatments provided 
nine combinat ions for which ref lectance va lues were measured 
at Themat ic Mapper wavelengths i.e. corresponding to the six 
spect ra l bands c h o s e n for the ear th- resource miss ion of the 
Landsat -D satel l i te. Polar izat ion was cons idered and its effect 
was found to be the same for both B a S 0 4 and Halon®. The study 
conc luded that the reflective properties of Halon® were compa-
rable with those of B a S 0 4 but Halon® is both washab le and 
insens i t i ve to humidi ty c h a n g e s . Even though this art ic le 
c lear ly a d d r e s s e s a remote-sens ing appl icat ion, it const i tutes 
another example of the increasing interest in Halon® as a white 
reference coat ing. 
Weidner and Hs ia 2 4 (1981) publ ished a detai led study of the 
re f l ec t i on p r o p e r t i e s of p r e s s e d p o l y t e t r a f l u o r o e t h y l e n e 
powder, or Ha lon®. In this article they basical ly descr ibed the 
data obtained during five years of investigation of this material 
at the National Bureau of Standards, including: 
1) techniques for preparing reflection standards and coating 
integrating spheres with the pressed powder, 
2) effects of powder densi ty and th ickness on the Halon® 
ref lectance , 
3) problems with f luorescence, possibly due to the presence 
of contaminants in the powder, 
4) a b s o l u t e r e f l e c t a n c e ( 6 ° / h e m i s p h e r i c a l r e f l e c t a n c e 
factor relat ive to a perfect dif fuser) for the spect ra l 
range of 200 nm to 2500 nm, 
5) d i rec t iona l / hemispher ica l re f lec tance factor relat ive to 
6° /hemispher ica l ref lectance for severa l wave lengths in 
the ultraviolet and v is ib le spect rum and for ang les of 
inc idence between 5° and 75°, 
6) bidirect ional ref lectance factor for 300 nm, 600 nm and 
1500 nm at angles of incidence of -10° , -30°, -50°, and -
7 0 ° and at 10° viewing intervals from -80° to +80°, and 
7) indicat ion that al though P T F E powder is very fine and 
eas i l y mixes in the air about the work ing a rea , it is 
nontox ic ; however , P T F E may form toxic g a s e s at 
thermal decomposi t ion temperatures above 400°C (which 
cou ld happen with inadvertent contact with any high 
temperature source) . On this topic, the authors refer to a 
pub l i ca t i on by Du Pon t on the sa fe hand l ing of 
f luorocarbon r e s i n s . 9 5 
At the end of the article, it was a lso stated that: "Further 
studies of the reflection properties of p ressed P T F E powder are 
being made at N B S . Among these properties are the 4 5 7 0 ° or 
0 7 4 5 ° ref lectance factors for the vis ible spectral region. The 
results of these studies will be publ ished at a future date." 
B u d d e , E rb a n d H s i a 9 6 (1982) we re i nvo l ved in an 
international in tercompar ison of absolute ref lectance sca les for 
d / 0 ° and 0 7 d geomet r i es . The authors represen ted N R C 
(Canada) , P T B (FRG) and N B S (USA) respectively. Although the 
intercomparison was not originally supposed to involve Halon®, 
an exchange of a Halon® sample between N B S and N R C was 
arranged. The results of this intercomparison are presented as 
a table of ref lectance data as a function of wavelength at 25nm 
intervals. The ratio of the N B S values to the N R C values are also 
included in the table and average 1.00127 ± 0.00097. 
Schutt, et a l . 9 7 (1984) fol lowed up their 1981 article with a 
desc r i p t i on of the c o m p o s i t i o n s of two opt ica l re fe rence 
coat ings formulated with s i l icone binders and using Halon® as 
the reflecting material. The two paints proposed provide a more 
durable coat ing but to the cost of « 5 % reflectance. The two 
new composi t ions resulted because the binder suggested in the 
1981 article is no longer manufactured. 
Butner, Schutt and Sha i 9 8 (1984) compared the ref lectance 
charac te r i s t i cs of po ly te t ra f luoroethy lene and bar ium sul fate 
pa in ts . Th i s c o m p a r i s o n w a s in tended to p resent some 
p r e l i m i n a r y r e s u l t s of t he d i r e c t i o n a l r e f l e c t a n c e 
measu remen ts taken on two TFE-con ta i n i ng s i l i cone paints, 
because their conformance to the ideal Lambert ian diffuser was 
found to exceed that of barium sulfate p ressed powder and 
paint. Ref lec tances were measured at forward viewing angles 
of 0° , 25° and 50° (to the paint surface normal) for wavelengths 
of 253.7 nm, 435.8 nm and 546.1 nm. Samples were illuminated 
at an inc idence angle of 25° by a mercury lamp. The total 
hemispher i ca l re f lec tance relat ive to p ressed bar ium sul fate 
powder was shown for the T F E paints and the B a S 0 4 paints from 
220 nm to 2500 nm. Tests were also carried out to quantify the 
effects of water on the ref lectance charac ter is t i cs of these 
mater ia ls and it w a s found that both T F E paints were not 
s igni f icant ly a f fected. It was stated that future work would 
ex tend the opt ica l charac te r i za t ion over a wider range of 
wavelengths and viewing and incidence angles. 
Weidner , Hs ia and A d a m s 9 9 (1985) reported on a laboratory 
i n t e r c o m p a r i s o n s tudy of p r e s s e d po l y te t ra f l uo roe thy lene 
powder re f lectance s tandards . Two round-robin exper iments 
involving nine laborator ies provided data on the variabil i ty of 
the ref lectance of p ressed P T F E ref lectance standards prepared 
in different laborator ies. The spec imens were all measured 
relative to a freshly prepared P T F E spec imen. The data were 
ad jus ted to an abso lu te re f lec tance s c a l e b a s e d on the 
6 7 h e m i s p h e r i c a l re f lectance of P T F E prev ious ly p u b l i s h e d . 2 4 
The first round-robin resulted in samples with densi t ies ranging 
from 0.87 g / c m 3 to 2.10 g / c m 3 . Variation in reflectance values 
led to the conc lus ion that improvement in reproducibi l i ty of 
spectral ref lectance measurements for pressed P T F E powder in 
the U V and near IR required that the density of the specimen be 
contro l led and care be taken to maintain the material purity. 
For the second round robin, the participants were asked to try 
to submit p ressed P T F E samples of 0.9 ± 0.05 g / c m 3 in density. 
The samp le returned ranged in densi t ies from =0.80 to 1.08 
g / c m 3 . A smal ler spread in ref lectance va lues were obtained 
and indicated that control l ing the density was important. 
In both c a s e s , repeatabil ity improved within the visible range 
(400 nm - 700 nm). Addit ional experiments carr ied out by N B S 
included: 1) spec imen posit ioning at the ref lectometer sample 
port which demonstrated that larger spac ings between the plane 
of the spec imen and the plane of the integrating sphere port 
resulted in dec reased reflectance values, 2) compar ison of P T F E 
from two manufac turers (the d i f fe rences reported were not 
s igni f icant) , and 3) the reproducib i l i ty of the re f lec tance 
va lues for p ressed P T F E powder as determined by the double-
sphere techn ique was tested and no d i f ferences were found 
between these trials. Finally, N B S recommended procedures for 
prepar ing and using p ressed P T F E powder as a ref lectance 
s tandard . 
G r u m a n d M i l l e r 2 8 (1 9 8 5 ) s t u d i e d t h e 
g o n i o s p e c t r o p h o t o m e t r i c c h a r a c t e r i s t i c s of two s t a n d a r d 
reference mater ial , namely Eas tman white ref lectance standard 
( B a S 0 4 ) and Ha lon®. The measurements were performed for 
g e o m e t r i e s rang ing f rom 0 ° / 3 5 ° to 0 ° / 5 5 ° in f ive- degree 
increments to determine if the C IE recommendat ion of geome-
tric to lerances for spectra l ref lectance factor measurements is 
adequate for accurate measurements . From the data, it was 
obv ious that the spect ra l re f lectance factors d e c r e a s e d with 
increasing collection angles for both BaSC>4 and Halon®. 
G r u m , Fairchi ld, and B e r n s 3 0 (1986) took a c loser look at the 
0° /45° angles to lerances using 1-degree increments from 40° to 
5 0 ° to col lect spect ra l da ta from 380nm to 700nm in 10nm 
increments. Tab les and graphs showing luminous ref lectance 
factors ( D 6 5 , 2°) and spect ra l ref lectance factors at var ious 
view ang les (0° illumination) were presented and resulted in the 
conclusion that the current CIE tolerances need to be tightened. 
We idner , et a l . 1 0 0 (1986) invest igated the use of s intered 
mix tures of p h o s p h o r s in po ly te t ra f luoroethy lene res in for 
f l uo rescence s tandards . The spectral propert ies of P T F E are 
ideal for this appl icat ion because of its low absorpt ion in both 
the U V and v is ib le spect rum. Initially, the stabil ity of the 
spec imen was examined under exposure to UV radiation. The 
observed d i f ferences were too smal l to be seen when plotting 
ref lectance (0 to 1.0) as a function of wavelength (380nm to 
750nm). This was the only data presented in the article (plotted, 
but no cor respond ing table). The powder was p ressed to a 
density of 1 g/cm3 in a crucible which shared c lose similarit ies 
with the powder press descr ibed by Weidner , et al 9 9 in their 
1985 art ic le. 
2. O B J E C T I V E 
The object ive of this thesis is the development of a photometric 
primary transfer s tandard for ref lectance goniospectrophotometry for 
cal ibrat ion of s e c o n d a r y t ransfer s tandards or spect rophotomet r ic 
instruments at nonstandard angles. This research implies the design 
and c h a r a c t e r i z a t i o n of an i ns t r umen t for the n e c e s s a r y 
measurements , the sol tware development for data manipulat ion, the 
compar ison of different mater ials and sur face preparat ions, and the 
characterizat ion of the se lected transfer standard. This work is more 
or less an ex tens ion to the work a l ready started by G rum and 
S a l t z m a n , 8 7 Weidner and H s i a 2 4 and Wiedner, Hs ia and A d a m s . 9 9 The 
scope of this evaluat ion a lso falls very well in line with one of the 
p r o p o s e d a r e a s of s tudy (to m e a s u r e the gon io re f lec tomet r i c 
characterist ics of P T F E ) of the newly formed CIE TC2-11 "Committee 
on Gonioref lectometry of Standard Materials" chaired by Dr. J . J . Hs ia . 
3. D e f i n i t i o n s 
A. Reflectance Terms 
One of the best references to date on measurement geometries 
is N B S M o n o g r a p h 1 6 0 : " G e o m e t r i c a l C o n s i d e r a t i o n s and 
Nomenc la tu re for Re f lec tance" ( 1 9 7 7 ) . 1 0 1 It covered nine kinds of 
ref lectance and nine kinds of ref lectance factors and descr ibed in 
detail the terminology applying to each set of condi t ions, in our 
c a s e , we are interested in the "Bidirect ional Ref lec tance Factor" 
(BRF) which is normally represented by the symbol R and is a 
funct ion of the ang les 0j, ty, 0 r , and (j>r, where i and r stand for 
inc ident and ref lected respect ive ly . T h e s e ang les are def ined 
graphical ly in figure 1 (taken from Nicodemus, et a l . 1 0 1 ) . To avoid 
con fus ing <))jand <|>r with the flux O , symbols r\\ and T j r are used, 
respectively, in ANSI and ISO documents. However, this convention 
has not yet been widely accepted by the color sc ience world. 
d 
X 
Figure 1 - Geometry of incident and 
reflected elementary beams. 
It should be noted that for this thesis the difference between Oj 
and O r wi l l a l w a y s be 180° b e c a u s e of the des ign of the 
goniospectrophotometer. In other words, the change of the two 9 
angles will a lways be in a common plane (see figure 2). 
Figure 2 - Geometry when Oj+ O r = 180°. 
However , in this report, " 3 " will be used instead of " R " to 
represent the ref lectance factors. Th is will ensure cons is tency 
with the derivat ion of the polarizat ion formulas in the subsequent 
theory sect ion based on Clarke, et a l . (1983) . 2 7 In their article, "R" 
is used to represent detector readings and " 3 " for luminance 
factors. The use of 3 to represent b id i rect ional re f lectance 
factors is recommended by Wyszeck i and Sti les in their book C o l o r 
S c i e n c e . 7 9 
B. Polarization Terms 
L igh t c a n be t rea ted a s a t rave l l i ng e l e c t r o m a g n e t i c 
w a v e . 1 0 2 , 1 0 3 , 1 0 4 Figure 3 (from O r i e l 1 0 5 ) shows the relat ionship 
between the electr ic f ield, the magnetic f ield, and the direction of 
the light ray. 
MAGNETIC FIELD 
RAY DIRECTION 
Figure 3 - Electromagnet ic Wave 
Note that the electr ic and magnet ic f ields are perpendicular . 
This is a lways true and impl ies that defining the electr ic vector 
also def ines the magnet ic vector. The electr ic field is used to 
def ine po lar izat ion. 
If we use a light sou rce as an emitter of e lec t romagnet ic 
waves, we can consider the source to be made up of a large number 
of atomic or molecular emitters. If they are randomly or iented, 
their e lect r ic f ie lds will have no preferred orientat ion and the 
light will be unpo lar ized. However , if these electr ic f ields were 
all or iented in the s a m e di rect ion, the beam would be l inearly 
po la r i zed . A l inearly po la r i zed beam can be or iented either 
hor izontal ly or vert ical ly relat ive to a p lane of re ference. For 
ref lectance measurements , this reference plane is either the plane 
of inc idence or the plane of reflection. The terms often used to 
d e s c r i b e the two s ta tes of po la r i za t ion are "pa ra l l e l " (for 
horizontal) and "perpendicu lar " (for vert ical) . Unfortunately, no 
unique pair of symbols or subscripts is used to represent these two 
states. Tab le 1 lists examples of the symbols used by different 
authors. 
T A B L E 1 - Equivalent Subscr ipts to Represent the Electr ic Vector 
p a r a l l e l P TM || 1 71 0° H L P 
pe rpend i cu la • s TE 1 r a 90° V P S 
NOTE: 1. "p" and " s " are der ived from the G e r m a n words 
"para l le l " and "senkrecht" respect ively. 
2. The first 8 pairs were listed in C IE Publication 59. 
3. " P " and " S " are often used in the speci f icat ion of 
d ie lect r ic coa t ings . 
4. "L" and " P " were used in an article by Carmer and Bair. 
In this report, subscr ipts " s " and "p" will be exclusively used to 
r ep resen t the p e r p e n d i c u l a r a n d the pa ra l l e l po la r i za t i on 
components respect ive ly . It should be noted that any ray with 
linear polar izat ion can be resolved into two components polar ized 
along any arbitrary orthogonal axes by normal vector-sum rules as 
seen in figure 4 (from Oriel): 
Y 
E 
is equivalent to 
E x -x 
Figure 4 - Resolut ion of Linearly Polar ized Light 
C. Accuracy vs Precision 
The terms "accuracy" and "precis ion" can be easi ly confused if 
not careful ly used . "Accuracy" is the ability of an instrument to 
measure the true value of some function. "Prec is ion" is the ability 
of an instrument to output the s a m e va lue when repeatedly 
measur ing an ident ical funct ion. Prec is ion is often related to 
words like repeatabi l i ty, reproducibi l i ty, and stability and involves 
such things as sample posi t ioning, drift of the source, and even 
angle errors. More confusion ar ises when the two terms are used 
in conjunction to qualify a measurement. To better understand this 
situation, consider a few examples. Assume a ser ies of readings 
were taken under ident ical condi t ions thus obtaining a normal 
distribution. A few poss ib le different c a s e s are seen in f igures 5 
to 10: 
limiting mean true value 
Figure 5 - Accurate and precise 
measurement p rocess . 
limiting mean — ^ ^ — true value 
Figure 7 - Prec ise but inaccurate 
measurement p rocess . 
limiting mean — ^ ^ — true value 
Figure 6 - Accura te but imprecise 
measurement process. 
limiting mean true value 
Figure 8 - Imprecise and inaccurate 
measurement process. 
A is relatively more 
1 v precise than B 
limiting mean — ^ > s — true value 
Figure 9 - Difference in precision 
when having same 
limiting mean . 
A is more precise but 
less accurate than B 
limiting mean true value 
Figure 10 - Difference in precision 
when having different 
accu rac i es . 
In prac t ice , the instrument is l imited in both accu racy and 
prec is ion. O n e way to obtain high accuracy is to optimize each 
element when des ign ing and calibrating an instrument. Ana lys is of 
appropriate s tandard reference materials (from N B S , for example) 
or use of cal ibrated and line sources are the easiest and best ways 
to investigate bias, i.e. mean not equal to the true value. The mean 
can be bet ter-determined by making multiple measurements but 
s ince this is t ime-consuming, it is often not appl ied as much as 
des i red . 
4. T h e o r y 
A. Radiometrv of Measurements 
There are two major approaches taken when measuring reflected 
radiation using a goniospectrophotomer. 
1) keep the measured area always larger than, or at most equal 
to, the surface of the irradiated spec imen (the surrounding 
area must be perfectly "black"), 
Note that the whole surface shown in gray in 
figure 11 should really be black (gray was chosen 
for c lar i ty) . 
2) keep the irradiated area always larger than, or at most equal 
to, the area of the measured spec imen. 
Figure 11 - Measured area larger than 
i l luminated a rea . 
Figure 12 - Measured area smaller than 
i l luminated a rea . 
The second alternative appl ies to the M C S L goniospectrophoto-
me te r . D u r i n g the f o l l o w i n g d e r i v a t i o n of r a d i o m e t r i c 
re la t ionsh ips , refer to f igure 13 . The ent ire sys tem wil l be 
studied s tep-by-s tep to cover all the radiometr ic quant i t ies and 
geometr ic factors involved. 
Figure 13 - Geomet r i c factors and radiometr ic quanti t ies 
involved in the sys tem. 
The radiant flux is expressed in watts and is a characterist ic 
of the actual lamp used: 
O s [W]. 
2) Total intensity from source 
S ince there are An steradians in a sphere, the total intensity 
from the point source is : 
l T = £ [W/sr] . 
3) Intensity towards sample 
A s s u m e the radiant flux from the s o u r c e is uniformly 
distr ibuted around its hemisphere: 
[W/sr ] . 
where dcoi = d " ^ " . and d A | e rep resen ts the a rea 
determined by the incident beam at an incident angle 9, 
and R is the d is tance betwween the source and the 
sample sur face. 
4) Irradiance onto the sample at normal angle of il lumination 
E ° = 5 ^ [ W / m 2 ] -
where the "o" subscr ipt represents the normal angle of 
inc idence . 
5) Irradiance onto the sample at anv angle of illumination 
O n e compl i ca t ion a r i ses from var iat ion of the ang le of 
i l lumina i ton. B e c a u s e the c ross - sec t i on of the i luminat ion 
beam is constant, a change in incident angle changes the s ize of 
the irradiated area of the sample as shown in figure 14: 
In the d iagram above, the two angles are equal s ince their 
two s ides are mutually perpendicular. Therefore, the following 
relat ionships are true: 
constant 
cross section 
area irradiated at 8 = 0 ° 
(equal to cross section) 
F i a u r e l 4 - Sample Area Cos ine Factor. 
C o s e =-
i l l um ina t ion b e a m c r o s s s e c t i o n 
s u r f a c e w id th 
surface width 
b e a m c r o s s s e c t i o n 





which g ives : 
Q s 3>sCos9| 
Therefore, 
E 0 | = E o C o s 0 | [W/m2] 
Th is re lat ionship means that increas ing the i l lumination 
angle dec reqases the irradiance at that angle relaive to normal 
inc idence. This makes sense because increasing trhe angle 
results in a larger irradiated surface and spreads the flux over a 
larger area, thus decreasing the irradiance [W/m 2 ] . 
The irradiance can also be represented by the inverse square 
law of il lumination (assuming a point source): 
ISCOS0| 
E e , = J " r 2 - L [W/m2] . 
6) Radiance from sample for 0i= 0° and anv angle of viewing 6n 
A s s u m e the irradiance onto the sample surface is constant (0| 
= 0 ° in this case) and uniform, and the surface is a perfect 
reflecting diffuser obeying Lambert 's cos ine law (the luminance 
is proportional to C O S 0 R ) : 
E o C o s 0 R 
L( 0 0R) = [W/m 2sr] {Lambert's cosine law}. 
7) Rad iance from imperfect sample for 0i = 0° and anv 0R 
In this c a s e , the sample surface still obeys Lambert 's cos ine 
law but is no longer perfectly ref lect ing. This introduces an 
addi t ional quanti ty known as the rad iance factor 13 into the 
radiance equat ion. " 3 " is def ined as "the ratio of the radiant 
flux reflected in the direct ions del imited by a given cone, with 
apex at the given surface element, to the radiant flux reflected 
in the s a m e d i rec t ions by the perfect ref lect ing di f fuser 
ident ical ly i l l um ina ted " . 7 9 This 8 is dependent on three angles, 
namely ©i, 9R, and *F . Angle *F is the angle between the half-
p lanes through the normal to the sur face that conta ins the 
direct ion def ined by © land ©R (this angle is seen in figure 1, 
broken down in two ang les , <J)jand <t>r ). S ince *F is constant 
( 1 8 0 ° ) , it wil l not be shown as an argument of 3 in the 
fol lowing der ivat ions. If 8 is now inc luded in the radiance 
equat ion: 
E 0 C o s 6 R 
L(0 0R) = 3(0,GR) [W/m2 Sr] . 
Two assumpt ions are made with reference to the reflectance 
f a c - t o r : 
1. the reflection of the diffuser is isotropic, meaning that 
8(6|,eR) is unchanged by any rotation of the surface in its 
own plane, 
2. Helmhol tz 's law of reciprocity is val id, which means that 
the ref lectance of the diffusing surface is the same if the 
direct ions of incidence and view are interchanged, that is, 
3(9|,e R) = 3(e R ,9i) . 
8) Rad iance from imperfect sample for any Gianri ftR 
The il lumination angle will now be var ied again which means 
that E is replaced by its E equivalent. 
E 0 | = E o C o s 0 | [from 5) ] . 
E 0 C O S G R 
L(0I GR) = R(6|,GR) [W/m2 Sr] , and 
E 0 C O S G | C O S G R 
L(G| ,GR) = I3(6|,6R) ~ l- [W/m2 Sr] . 
9) Intensity from imperfect sample with surface dAnn. 
Sur face d A R 0 i s that seen by the detector at a viewing angle 
of 0° ("R" stands for reflection). The surface dAR 0 behaves like a 
sou rce w h o s e radiant intensity dl is given by the following 
exp ress ion : 
dl0(Gi GR) = L(G| G R ) d A R 0 , and 
E 0 C o s G | C o s G R d A R o „ . „ , 
dl 0(G| GR) = 3(G,,GR) 0 n [W/sr] . 
Th is equat ion represents the situation of constant sur face 
area d A R 0 whi le the viewing angle changes . Whi le looking at 
this v iewed area as G R increases, the area wil decrease due to 
the c o s i n e factor. The notation d l 0 s e e n in the equat ion 
indicates the intensity when the v iewed area is dAR 0. 
10) Intensity from imperfect sample with surface C I A R A . 
This time the area CIARO becomes dAR9: 
E 0 Cos9|Cos9RdARe 
dle(9i 9 R ) = B(9|,9R) 71 
Because the cross-sect ion of the viewing beam is constant, a 
change in viewing angle produces a change in the projected area 
of the sampel as fol lows: 
d A R 0 
dAR9 = C o s 9 R 
Note that if you could see the spot viewed on the sample by 
the detector it would appear to remain constant with angle 
c h a n g e s (from the v iewer ' s point -of -v iew). The intensity 
equation becomes : 
E n Cos9 |Cos9RdAR 0 
dl e(0i,9R) = B(9,,9R) 2 ^ C O S C R , and finally 
E 0 Cos9 |dAR 0 
dle(9| 9R) = B(9|,9R) 
Therefore, to compensa te for the extra cos ine effect due to 
the instrument geometry, al l readings are d iv ided by C o s 8 | to 
c a n c e l the C o s 9 | in the numerator (see the sect ion on data 
manipulat ion for further detai ls) . 
B. Po la r i za t ion 
1) Source of Polar izat ion 
U n a c c e p t a b l e e r ro r s may be i n t r o d u c e d into the 
spec t ropho tomet r i c measu remen t if po lar iza t ion ef fects are 
ignored. C l a r k e 2 7 s t resses the problems assoc ia ted with the 
assumpt ion that the except ional ly matte finish of properly made 
powder press ings can be practically treated as an ideal diffuser 
and as a complete depolar izer. A s descr ibed in the next section 
on sca t te r ing , it is widely accep ted that part of the light 
incident on a matt sur face is ref lected or scat tered without 
penetrat ing the samp le and suffering multiple interref lect ions 
and scat ter ing. This impl ies that the ref lectance factors of 
matte samples are dependent on the polarization of the incident 
beam and that the sample can influence the polarization during 
ref lect ion. C IE Publ icat ion 59 - "Po lar iza t ion: Definit ions and 
N o m e n c l a t u r e , Instrument P o l a r i z a t i o n " 1 0 9 - provides a good 
overview of optical components capable of influencing the state 
of po lar iza t ion in ins t ruments . More spec i f i ca l l y , for the 
goniospectrophotometer used for this research: 
a) mi r ror : polarizat ion from surface reflections, 
b) p r i s m : polar izat ion c a u s e d by sur face ref lect ions at 
non-normal ang les of inc idence. This effect should be 
extremely smal l s ince the pr ism is or iented normal to 
the beam. However , any deviat ion from normal would 
i n t r oduce p o l a r i z a t i o n a c c o r d i n g to the fo l low ing 
f o r m u l a : 
T e-= s e c 4 ( O - 0 ) . 
*s 
where l p and l s are the intensit ies of the p-state and s-
state respect ively, O is the reflection angle and 0 is the 
refract ion ang le , 
c) s l i t : no effect unless slit width is very smal l , 
d) d i f f ract ing g ra t ing : the major source of polar izat ion. 
The effect is very dependent on the propert ies of the 
grating. In the region of an anomaly in the grating, d 2-
can change very rapidly with wavelength (by as much as a 
factor of 2 or 3 over a wavelength interval of 10 nm), 
e) s o u r c e : arc lamps do not appear to p o s s e s s much 
intrinsic polar izat ion. However, the long tube containing 
the lamp introduces polarization of a few percent with a 
plane of vibration perpendicular to the axis of the tube, 
and 
f) d e t e c t o r : the polar izat ion sensit ivi ty of a detector is 
primari ly determined by the polar izat ion introduced by 
the reflection off the envelope or window, if any, and off 
the photo-sensi t ive sur face. When light fal ls onto the 
detector at normal inc idence, no polar izat ion sensit ivity 
is o b s e r v e d . Howeve r , as the ang le of inc idence 
inc reases , the light component polar ized with its plane 
of vibration in the plane of inc idence will suffer less 
reflection loss and the detector will thus appear to be 
more sensi t ive to light of this state of polar izat ion. 
S i n c e the d e t e c t o r u s e d w i th the M C S L 
gon iospec t ropho tome te r is an ar ray, its po lar iza t ion 
sensitivity depends mainly on : 1) the diffraction grating 
used, and 2) the difference in angle of incidence between 





radiation U / / diffraction 
>f grating 
F i a u r e 15 - Polar izat ion introduced by detector. 
A s seen above , the detectors in the middle of the 
array will be i l luminated normally while those at either 
e n d wil l not. The overa l l effect is that of a 
po la r i za t i on -sens i t i ve detec tor . 
2) Correct ing for the P resence of Polar izat ion 
The following derivations are based on an article by Clarke, 
Ga r fo r t h , a n d P a r r y 2 7 (1983). Add i t iona l commen ts and 
intermediate steps were added for the sake of clarity. 
Cons ide r first an ideal sys tem, i.e. one using the perfectly 
re f lec t ing d i f fuser a s re fe rence and hav ing non -po la r i zed 
i luminat ion , a non-po la r i z ing s a m p l e , and a po la r iza t ion-
insensi t ive detect ion sys tem. Note that the term "i l lumination" 
inc ludes all optical components before the sample and the term 
"detect ion sys tem" inc ludes all opt ical components afer the 
samp le . In this ideal c a s e , the ref lectance factor B can be 
defined as : 
r e f l e c t a n c e of s a m p l e 
sample = r e f l e c t a n c e of p e r f e c t r e f l e c t i n g d i f f u s e r ' 
A s a convent ion , all pr imed terms relate to the reference 
and all unpr imed terms to the samp le . Represent ing the 
reflectance by the detector reading R: 
~ R 
R 7 ' 
Cons ide r the two orthogonal plane-polar izat ion components 
of the il lumination and the detection system: 
B s s = Bsp = Bps = Bpp = Bsr = Bpr = Brs = Brp = Brr, 
where s = polarizat ion perpendicular to the plane of incidence 
(or ref lect ion), 
p_= polar izat ion paral le l to the p lane of inc idence (or 
r e f l e c t i o n ) , 
r = random/unb iased po lar izat ion, 
plane of incidence/reflection = plane containing both 
the incident (or reflected) beam of radiation and the 
normal to the sample plane, 
1 £ l s u b s c r i p t = refers to the po lar iza t ion of the 
i l luminat ion, and 
2 n d , s u b s c r i p t = refers to the po lar iza t ion of the 
detect ion sys tem. 
Note that if the sample was the perfect reflecting diffuser, 
all B's would be unity. The general setup required to measure 
the separate s- and p-polarization components mentioned above 
is seen in Figure 16: 
polarizer (0° or 90°) 
illumination 
Figure 16 - Polar izat ion Components Setup 
Now consider the case of a polarizing sample. S ince some 
polar izat ion is now introduced in the sys tem, the B's are no 
longer equal . Instead, 
n _ -Bss. 
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Remember that any plane-polar ized flux can be represented 
by the sum of its orthogonal p lane-polar ized components which 
leads to the expression for B s r : 
R s r = R S s + Rsp . and R ' s r = R ' s s + R ' s p , which gives: 
Bsr = R , s s + R t s P 
R 'ss + R 'sp 
S i n c e the i l luminat ion is st i l l i d e a l , the s - and p-
components incident on the sample are equal in intensity. In 
the c a s e of a perfectly reflecting diffuser [PRD], these s- and p-
components are equal ly ref lected towards the detector (since 
the P R D is non-polarizing). A lso , s ince our ideal detector has no 
bias in polar izat ion, it will read the same value for both the s-
and p- components. Therefore, 
R'ss = R 'sp, 
and 
RSS+RSD 
s r R'ss+R'sp 
Rss+^SD RsS+RsD 1 R ^ l 1 (Rss B S S + ^ S D 
R'ss + R'ss = 2R'ss = 2 J^'ss R'ss ) " 2 ^ R s s + R'sp J 2 
It can similarly be shown that: 




2 Brr = 
These results mean the five other reflection factors can be 
computed once the four main factors B s s . B s p , B p s and B p p are 
known. A s s u m e the reference is not a perfectly reflecting 
diffuser, then R ' s s * R'sp and four addi t ional measuremen ts 
are needed (R ' S s, R 'sp, R'ps and R ' p p ) . It should be noted that these 
four calibration readings can serve for a complete angular scan . 
At this point, a s s u m e the i l lumination is polar ized and the 
de tec t ion s y s t e m is po la r i za t i on -sens i t i ve . Four add i t iona l 
readings (under spec ia l condit ions) are needed to establ ish two 
ins t rument-po lar izat ion cons tan ts A and B. A is the bias 
assoc ia ted with the polar izat ion of the i l lumination system for 
random detect ion and is found by dividing the s-component by 
the p-component of the i l lumination. The instrumental setup 
required for this measurement is shown in figure 17: 
illumination 







F i g u r e 17 - "A" Constant Measurement Setup. 
B is the b ias a s s o c i a t e d with the po lar izat ion of the 
detec t ion s y s t e m for random i l luminat ion and is found by 
div id ing the s- componen t by the p-component read by the 
detector. The instrumental setup required for this measurement 
is shown in figure 18. 
detection 
system 
F i g u r e 18 - " B " Constant Measurement Setup 
A and B do not vary if no changes occur in the optical 
sys tem, and so need be redetermined only occasional ly . When 
using an array detector, these two constants are determined for 
each e lement of the array due to their different character ist ics. 
Therefore, spectral fi les for A and B must be kept and applied to 
the appropriate wavelengths during the data manipulation 
To cont inue the present ana lys is , both the i l lumination and 
the de tec t i on s y s t e m must be a s s u m e d s tab le , but not 
necessar i ly equa l , in sensitivity to s- or p-polar ized radiation. 
The flux <DS from the i l lumination sys tem and the polar izat ion 
sensit ivi ty S s for the detection system can be found from: 
<DS = A (Dp , and S s = B S p . 
In f igure 19 below, the ref lectance factor B s s is related to 
the reading R s s by: 






F i g u r e 19 - B and R Relationship Diagram 
In genera l , 
R | d = <b, B | D g S D 
where g = geometrical factor which tends to ^ W - , 
D = related to the detection system, and 
I = related to the illumination. 
The der ivat ion of the final ref lectance factor equat ions is 
cont inued by app ly ing the re lat ionships prev iously desc r ibed . 
The detector-reading equat ions can be transformed as fol lows: 
R s s =*> s a s s g s s 
S S = B S P ) Rss - A r\ a c — g - _ y s " s s y °p R s s = B A ftp J 3 s s g S p 
(as is) R s p = A s ^ s p g s p R s p = A *p J 3 s p g S p R s p = A f t p U s p g S p 
S s = B S P j 
• 
(as is) 
R P S = &p V 9 s * 




R P P = ftP flPPg s p R P P = *p ^ P P g s p RPP = *>p B p p g s p 
T h e s e last four equat ions all have express ion (<Dpg S p ) in 
common. Factor this expression out: 
At this point, the only undetermined 
quantities we have are * p g and S p 
which serve to calibrate the gonio-
photometer for its reflectance 
factor scales on any sample at any 
angle. 
The only ref lectance factor whose absolute magnitude is 
already known is B ' r r (from N B S , in our case) . If we measure the 
cal ibrated s tandard , the ref lectance factors are related to the 
detector readings in the s a m e manner as for a samp le , as 
derived above. W e can also isolate the B's: 
Rss = j 3 s s A B ( f t p g S p ) 
Rs P = B s P A ( f t p g s p ) 
Rps = V B ( * P g s p ) 
Rpp = Bpp (ftp g Sp) 
= fl'$sAB(*pgSp) 4 s = R i s / A B ( ? » p g S p ) ,NSS 
R1 = 4 P A ( f c p g s p ) D'sp = R s p
/ A ( ^ P g S p ) î sp 
R1 = G p s B ( O p g S p ) Gps = R p S / B ( ^ P g s p ) 
Rpp = ^ P p (*>p g s p ) D'pp = R p p / ( O p g S p ) 
By adding the four ref lectance factors representing the four 
po lar izat ion cond i t ions : 
R'ss R'sp t R'ps _ Rpp 
B - + B . p + B p , + B p p - A B ( j ) D g S D ) + A (E D gS D ) + B ( 0 D g S D ) + (4>DgSD) 
B'ss+B'sp+B'ps+B'pp =-
R ' s s / A B + R ' s n / A + R'ns/B + R' _spj PS' , and 
( o P g S p ) =-
R ' s s / A B + R ' S D / A + R ' D S / B + R' ps' _P-P_ 
B'ss+B'sp+B'ps+B'pp 
Using the previously-der ived equat ion: 
B' r r = 
B'ss+B' S p+B'p S +B' 
DP 
y i e l d s : 
( M S p ) =• 
R ' s s / A B + R ' sp /A + R ' ps /B + R' S P _P_P_ 
4 B' rr 
Th is e x p r e s s i o n is subs t i tu ted into the four fo l lowing 
equat ions for ref lectance factors: 
B S s = R s s / A B ( f c p g S p ) 
B s p = R s p / A ( f t P g s p ) 
Bps = R p s / B ( A P g s p ) 
Bpp = R p p / ( f t p g s p ) 
T h i s subs t i t u t i on y i e l ds four main r e f l e c t a n c e - f a c t o r 
equations used for calculating the B's: 
Bss = 
4 B'rr R ss 
R ' s s + R ' s p B + R ' D S A + R ' D D A B ' 
B s p = 
4 B'rr R so 
R ' s s / B + R ' S D + R ' D S A / B + R ' D D A ' 
P s - R ' S S / A + R ' S D B / A + R ' D S + R 'noB 
_ 4 B'rr Rpp 
PP _ R ' c c / A B + R'cp/A + R ' D s / B + R' 
T h e s e B's are determined for any angle of inc idence in 
terms of: 
1. the instrument readings of the sample at that angle, 
2. the four calibrating readings, 
3. the two polarization constants A , B, and 
4. the absolute reflectance factor B ' s s of the standard. 
From these four fundamenta l re f lec tance factors of the 
s a m p l e , the other f ive pr inc ipa l re f lectance factors can be 
calculated using the equat ions just der ived: 
6 S S + & S D 
"sr = 2 ' 
BDS+6DD 
"pr - 2 ' 
IBSS+BDS 
•*rs = 2 ' 
B r p = B s 2 | J 3 E p . ! a n d 
R _ Bss+3sp+B Ds+Bpp 
"rr - 4 
C. Interaction of Radiation with Rough Surfaces 
Many authors have tried to desc r ibe the effect of incident 
radiation upon rough s u r f a c e s . 6 5 - 1 0 9 ' 1 1 0 ' 1 1 1 These models also 
attempt to expla in phenomena like polar izat ion and of f -specular 
ref lect ions. S o m e authors spec i f i ca l l y state their support of 
Helmholtz 's reciprocity law on the bas is of their hypothesis. 
An e laborate d i scuss ion on the subject is found in Kortum's 
R e f l e c t a n c e S p e c t r o s c o p y . 1 0 9 The explanat ion which follows is 
based on this reference. 
W h e n rad ia t ion encoun te r s a non -abso rb ing m e d i u m , two 
extreme cases can happen: 
1) specu lar (or regular) reflection ony - this is the c a s e of a 
perfect mirror (or ideal pol ished surface), 
2) d i f fuse ref lect ion only - this is the c a s e of a perfect 
reflecting diffuser (or ideal matte surface). 
However, the radiation reflected by a realistic diffusing medium 
is a superposit ion of these two components. 
1) Specu la r Ref lec t ions 
A s s u m e that: 
- a paral lel monochromatic beam of light falls at an angle G| 
onto the interface between two media of refractive indices 
ni and n j (see figure 20 based on Korti im's b o o k 1 0 9 ) , and 
- neither medium has any appreciable absorbance. 
F i g u r e 20 - Mi r ror re f lec t ion of a pa ra l l e l 
beam of rays on a p lane phase 
boundary. 
The law of conservat ion of energy implies that: 
where E|= inc ident i r rad iance (rasdiat ion flux 
per unit a rea of the cross-sect ion of 
the beam), 
E R = ref lected i r rad iance, 
E j = refracted i r rad iance, 
a c o s G 
n 
n 
Ei = E R + E r 
COSGT 
r cos9| ' 
0i = angle of incidence, 
0T= angle of refraction (transmision), and 
COS0J 
—= fac to r w h i c h a c c o u n t s for the 
COS0| 
increase in beam cross-sect ion of 
the beam due to refraction. 
The derivat ion of K o r t u m 1 0 9 y ields the fol lowing wel l -known 
Fresne l equat ions which descr ibe the reflection, refraction and 
polarizat ion of non-absorbing media for specular reflection. 
_ ^ s in(0 | -0 T ) t an (9 r e T ) 
E r s = " E u s i n ( 0 , + 0 T ) ' E r p = E | p t a n ( 0 , + 0 T ) ' 
2cos0|S in0T 2 c o s 0 | S i n 0 T 
E T S = Eis . , and E T P = E | P -s i n ( 9 , + 0 T ) ^ i r ~ ^ i r s i n ( 0 , + 0 T ) c o s ( 0 , - 0 T ) 
Note that 
COS0J 
E , S + E R S = E T S , and E , P - E R P = E T P COS0| ' 
NOTE: remember that the subscripts " S " and " P " are used to 
represent the perpendicular and paral lel polar izat ion 
componen ts respect ively. 
The specular ref lectances of a non-absorbing medium for the 
reflection components are (the t ransmission components are not 
considered here): 
R _(E™y_ S i n 2 ( 9 i - 9 T ) p _ fE^f= t a n 2 ( 9 ' - 9 T ) 
H s _ ^ E i s J "sin2 (0,+0 T ) * K p _ \ E | p J tan2(e,+0T) ' 
R^4<Rs+RP)4{(tfXtSand 
_1 [ sin2(9|-9 T) tan2(9|-9 T) 1 
s p e c 2 1 sin2(9,+9T) + tan2(9|+eT) J • 
F igure 21 (based on Hech t and Z a j a c 1 0 4 ) s h o w s the 
re f l ec tance of the para l le l ("p") and the ver t i ca l ("s") 
components of the beam as a function of the angle of incidence 
for specular reflection with ni=1 and n j=1.5. 
0 20° 40° 60° 80° 
F i g u r e 21 - Ref lectance of " s " and "p" 
components vs angle of 
inc idence. 
Three major observations can be made about figure 21 : 
a) for pe rpend icu la r i nc idence (9 |=9T=0° ) the di f ference 
be tween the two po lar iza t ions d i sappea rs s ince the 
incident plane is no longer def ined. The previous equation 
becomes (see K o r t u m 1 0 9 for details): 
/ 1 . 5 - 1 . 0 / 
R spec — 
n-r -n i 
n T + n i 1.5+1.0 
= 0.04 = 4 % 
i.u u d sin2(6|-eT) ,_ tan2(6i-eT) 
b) although R S = s i n 2 ( 8 | + 9 T ) can never be zero, R P - ^ ^ ) 
b e c o m e s ze ro when the denomina to r is infinite and 
therefore e i+6 T = 90° . This means that the reflectance 
for l inear ly-polar ized light with E paral lel to the plane of 
inc idence van ishes (or is totally transmitted). From 
Sne l l ' s law: 
ni sin(8|) = nTSin(e-r) , 
n is in(Gp) = nrs in(90-9p) , where 0p is the polarization or 
Brewster 's ang le , 
ni sin(Gp) = n-rcos(0p) , 
sin(Gp) m 
tan(0p) = 7rT = ~ . and 
v ' cos(0p) ni 
0P = tan-1^j-^ = t a n - 1 ^ 1 ^ ^ = 56.3° in this example. 
c) when 0 |= 90° , R P = Rs=1 (found by substi tut ing in the 
Fresne l equat ions for reflection). 
Unfortunately, these der ived equations only apply to specular 
ref lectance from ideal po l ished sur faces . W h e n deal ing with 
real sur faces, both specular and diffuse reflections are present 
and cannot be isolated from each other for analys is. 
2) Di f fuse Ref lec t ion 
A b a s i c assump t i on of isot ropic d istr ibut ion of ref lected 
radiation is required, which means that the density of reflected 
radiat ion (surface br ightness) is independent of direct ion and 
fol lows Lambert 's cos ine law. 
C o n s i d e r a d i f fuse su r face c o m p o s e d of par t ic les with 
diameters much greater than the wavelength of the radiation (as 
is true for powders like B a S 0 4 and Halon) . The specu lar 
component is reflected by means of elementary mirrors (crystal 
sur faces) inc l ined at all poss ib le ang les to the macroscop ic 
sur face. A l s o , there is radiation which partly penetrates the 
samp le where it undergoes numerous ref lect ions, refract ions, 
and di f f ract ions from the irregularly located par t ic les. The 
emerging radiation is dif fuse. 
The first law of diffuse reflection was proposed by Lambert 
on the bas is of the observat ion that a white wall i l luminated by 
sunlight appears to have an equal luminance at all observat ion 
angles. Lambert 's law is: 
E O C O S 0 R 
L( 0 6R) = [W/m2 S r ] . 
Over the years , many authors have attempted to explain or 
model the di f fuse reflection from rough sur faces (see Kortum 
for an extens ive bibl iography). These authors are: Lambert 
(Lambert 's cos ine law which is a spher ical angular distribution), 
v. S e e l i g e r ( f lat tened sphere angu lar distr ibut ion), Bouguer 
(Bouguer 's law), Zoel lner, Pokrowski , Schu lz , Barkas, Grabowsk i , 
Berry, and Rense . Kortum selected Lambert 's cosine law as the 
best model but only after stat ing: "Thus, a solut ion of the 
p rob lem of diffuse reflection cannot be asse r ted . " It is 
current ly a known fact, however , that Lamber t ' s law only 
partially holds for diffuse surfaces like BaSCv* or Halon. 
A s far as po lar iza t ion is c o n c e r n e d , a di f fuse ref lector 
shou ld totally depo lar ize any incident light in theory but this 
has also been proven not to be the case in practice. Hopefully, 
the resul ts obta ined in this thes is will enab le more in-depth 
ana lyses . 
II. M E T H O D S 
1. PREPARATION OF GONIOSPECTROPHOTOMETER 
A. Design and Description 
1) Components Diagram 
Figure 22 is a sca led drawing of the Munse l l Co lor 
S c i e n c e Laboratory Goniospectrophotometer . Miss ing from 
the d raw ing ( b e c a u s e they are not mounted on the 
instrument platform) are the lamp power supply, the lamp 
cool ing fan, the sample vacuum pump and the computer 
s y s t e m . 
7 
$ 0 
v y y m 
(T) Lamp Housing 
(D Heat-Absorbing Filter 
(D Slit 
(?) Focusing Lens 
(D Beam Splitter 
(D Polarizer 
(7) Sample Holder 
0 Folding Prism 
(?) Detector Arm 
@ Silicon Array Detector 
(fi) Polytetrafluoroethylene Tablet 
@ Photo Multiplier Tube Detector 
Figure 22 - Goniospectrophotometer Components Diagram 
2) Opt ica l Diagram 
The i l luminat ion, moni tor ing, and v iewing beams are 
shown in figure 23. 
IR Filter "beam splitter" 
focusing lens | 
J 
Light source 










F i g u r e 23 - Goniospectrophotometer Opt ical Diagram 
3) Instrument P lat form 
The instrument platform cons is ts of: 
a) Tab le 
T h e main inst rument suppor t is a sturdy metal 
t ab le /desk of d imens ions » 30" X 60". On it are the 
opt ical bench , goniometr ic arm, Halon tablet support, 
and P M T detector. 
b) Optical Bench 
An optical bench (by Oriel Corp.) is used to mount the 
lamp housing, lens, beam splitter and polarizer. 
c) Gon iomet r ic Arm 
A custom-bui l t goniometr ic arm is mounted on the 
tab le . It a l lows rotation of the samp le holder and 
detector around the vertical axis. 
4) I l lumination S y s t e m 
a) Opt ical Sys tem 
i) S o u r c e 
The source is a 150W-xenon lamp (see charac-
ter ist ics in table 2 ) . 1 1 2 A typical lamp is shown in 
f igure 2 4 . 1 1 3 
F i g u r e 24 - 150W high-pressure xenon lamp 
with mount. 
T A B L E 2 - 1 5 0 W Xenon Lamp Character ist ics 
A xenon source was chosen over tungsten because 
of its more intense output across the spectral range. 
This is part icularly important s ince array detectors 
do not have very high sensi t iv i ty . The lamp is 
powered by a dedicated regulated power supply and 
is mounted in a specia l lamp housing (manufactured 
by Leitz) which conta ins a concave mirror (which 
images the arc back just above itself), a condensing 
lens, and a heat-absorbing filter (see figure 2 5 ) . 1 1 3 
A ventilation and cool ing fan (mounted in the ceiling) 
is connected to the lamp housing v ia a 2.5"-diameter 
f lexible hose. 
Lamp Type 
Lamp Supply Voltage 
Cur ren t 
Power Consumpt ion 
Vol tage of Ignition 
Impulse (minimum) 
Arc Dimensions (W X H) 
Air G a p Between Ignition 




X B O 150W 
2 0 V 
7.5A dc 
150W 
2 0 K V s 
0.5 X 2.2 mm 
= 30 mm 
3200 lumens 





lamp condenser high-pressure concave 
xenon lamp mirror 
F i g u r e 25 - Xenon Lamp Opt ical System 
Figure 26 shows the interior of the lamp housing 
( 3 6 . lamp mount, 3 7 . lamp condenser , 3 8 . grub 
screw used to remove l a m p ) . 1 1 3 
F i g u r e 26 - Xenon Lamp Housing Interior 
ii) Hea t -Abso rb i ng Fi l ter 
A Cal f lex B 1 / K 2 heat-absorbing filter is mounted 
on the lamp housing to reduce both the UV and IR 
rad ia t ion . 
iii) a m . 
A slit (Schoe f fe l Instrument Corpora t ion ) is 
mounted immediately after the heat-absorbing filter 
and const i tu tes the f ield stop in the i l lumination 
beam. Its width can be varied from 0 to =7.5 mm 
(using a micrometer) and its height adjusted to 2.2, 
6.3, or 16 mm (using a double-blade slider). 
iv) Focus ing Lens 
This lens focuses the image of the slit onto the 
sample plane. The illumination cone angle is =1.5° . 
b) Feedback System 
i) B e a m Spli t ter 
The "beam splitter" is a microscope sl ide which 
provides enough reflection to be read by the PMT. 
ii) H a l o n ® tablet 
A p ressed Halon® tablet is used to receive the 
reflection off the beam splitter. 
iii) Photomul t ip l ier Tube Detector 
A P M T detector is used to monitor the reflection 
of the xenon source off a Halon® tablet. The P M T 
reading is incorporated in the da ta manipulat ion 
equat ions to correct for any lamp variation or drift. 
The P M T is a Spectra® Spotmeter™ detector (model 
U B D ) from Photo R e s e a r c h . Its optical system is 
shown in figure 2 7 . 1 1 4 
lOOX 
F I L T E R A T T E N U A T O R P H O T O M U L T I P L I E R 
OPTICAL SYSTEM 
F i g u r e 27- P M T Detector Opt ical Sys tem 
The viewing system in figure 27 is the same one 
used in the array detector and will be detai led in the 
array-detector sect ion. The measuring field is 0.25° 
hal f -angle and the lens is a Macro -Spec ta r M S - 6 0 
(60mm, f/2.8) which focuses from 2.5" to infinity. 
The detector is shown in figure 2 8 . 1 1 5 
Figure 28 - P M T Detector 
5) P o l a r i z e r s 
The two ident ical po lar izers ("near UV v is ib le l inear 
po lar izer model 27340" from Oriel) transmit from 300 to 
750 nm, which covers the required range of 390 to 730 nm. 
They are a modification of the polyvinyl alcohol- iodine type 
polarizer and are mounted in a 2" (50.2 mm) diameter black-
anod ized aluminum r i n g . 1 0 5 These rings are mounted within 
a rotary stage. 
6) Samp le Holder 
Three different types of sample holders can be used 
with this gon iospect rophotometer . 
a) Re f lec t ion -samp le holder 
This holder was used for all sample measurements. 
It consis ts of a round plate mounted inside an outer ring 
which enables the plate to rotate around the optical axis 
(see figure 29). The sample is held in place by suction 
through a circular groove in the plate front surface. 
F i g u r e 29 - Ref lect ion Samp le Holder 
The holder is mounted on a translation stage (motion 
from front to back) which can be ad jus ted with a 
micrometer and can rotate about the vert ical axis (to 
change il lumination angles) , 
b) Transmiss ion sample holder 
This holder is identical to that for reflection samples 
except for a 1" diameter hole in the middle. It was used 
to check t ranslucency. 
F i g u r e 30 - Transmiss ion Sample Holder 
c) Temperature-Contro l led Samp le Holder 
The temperature can be varied using a heating plate 
on which samples are mounted during the measurements. 
Tempera tu res are spec i f ied by and control led with a 
Borg-Warner temperature control ler (model TC-108) . A 
thermistor is a t tached to the front su r face of the 
samp le to verify the temperature at the t ime of the 
measurements . This holder was used by Fairchi ld and 
Grum to study the thermochromism of ceramic reference 
t i l e s . 2 9 
7) Detect ion Sys tem 
a) Folding Pr ism 
Th is pr ism uses total internal reflection to redirect 
the radiat ion coming from the sample to prevent the 
detector from obscur ing the il lumination beam when the 
angle between the i l lumination and viewing beams is 
s m a l l . 
b) De tec to r 
The detec tor is a Photo R e s e a r c h P R - 7 0 3 A / P C 
S p e c t r a S c a n ™ Fast Spectra l Scann ing Spec t raRad io -
meter. It can be inter faced to any IBM or IBM-
compat ib le system (see figure 3 1 1 1 6 ) . 
Figure 31 - Spec t raScan Detector and Interface Board. 
The smal l s ize of the detector housing (allowing it to 
be mounted onto a goniometric arm) and the fact that it 
is an array detector (enabling a full spectral reading to 
be ob ta ined in a matter of s e c o n d s ) made the 
S p e c t r a S c a n ® the prime cho ice for the goniospect ro-
photometer. The optical diagram of the detector is seen 












F i g u r e 32 - Spec t raScan Detector Opt ical Sys tem 
The Pritchard® Aperture Mirror used in this detector 
(and the PMT) is described by R.A. Walker:"" 1 8 
"In the photometer, the mirror is located in the image 
plane of the objective lens, centered on and oriented 
at approximately 45° to the optical axis. The photons 
that form the centra l portion of the image pass 
through the aperture to the photodetector, while the 
ba lance of the image-forming light is reflected from 
the mirror sur face to the v iewing opt ical sys tem. 
The object plane of the viewing optics is adjusted to 
co inc ide with the center of the aperture, so that the 
edges of the aperture and the image formed by the 
object ive lens are s imu l taneous ly in sharp focus . 
Thus , the operator s e e s a smal l , c ircular black spot 
super imposed on the center of an image of the object 
be ing m e a s u r e d . Th i s b lack spot c lea r l y and 
accurately def ines the measuring f ield, because every 
photon in that part of the image that is obscured by 
the black spot p a s s e s onto the photodetector. The 
image in the v iewf inder is erect and quite bright 
s ince the mirror sur face is nearly 1 0 0 % reflecting 
and therefore does not attenuate the v iewing light 
path." 
F i g u r e 33 - The Pritchard Aperture Mirror Sys tem 
The advantages of such a system are: 
a) d i f ferent aper ture s i z e s and s h a p e s c a n be 
obtained by changing the mirror assembly , 
b) b e c a u s e the black spot uniquely and complete ly 
d e f i n e s the m e a s u r i n g f i e ld , the s y s t e m is 
comple te ly sel f -a l ign ing and insensi t ive to slight 
di f ferences in aperture locat ion, and 
c) the P r i t c h a r d ® aper tu re mir ror s y s t e m is 
comple te ly free from polar izat ion ef fects (s ince 
the rad ia t ion in the measu r i ng path p a s s e s 
straight through the hole in the aperture mirror 
and encounters no mirror sur faces, fiber opt ics, or 
other opt ica l imped iments on its way to the 
photodetector. On this point, however, we should 
r e m e m b e r that the array de tec to r in t roduces 
polar izat ion after this mirror aperture, namely at 
the grating and detectors. 
The only significant d isadvantages of this system are: 
a) b lackout of s c e n e information inside measur ing 
f ield, and 
b) need to maintain an external inventory of aperture 
mir rors for f ie ld c h a n g i n g (if d i f ferents f ie ld 
s i zes are required). 
8) Computer Sys tem 
The Spec t raScan is connected to and controlled by a Xerox 
IBM-compatible computer (using M S - D O S ) . The detector can 
be control led by either Photo Research software (which also 
c a l c u l a t e s m a n y c o l o r i m e t r i c q u a n t i t i e s ) or any 
programming language which can write to and read from 
fi les. To operate the detector, a message string of the type 
" W A V ; S 3 9 0 . 0 , E 7 3 0 . 0 , M 4 , G 1 . 0 ; X * " is written to a file named 
"Photo" . This string contains the following information: 
1) W A V : spectral measurement (as opposed to 
l inear ) . 
2) S 3 9 0 . 0 : start measurement at 390 nm. 
3) E 7 9 0 . 0 : end measurement at 730 nm. 
4) M 4 : make 4 measurements and report average. 
5) G 1 . 0 : use an integration time of 1.0 second. 
6) X * : command which means "execute". 
When taking the reading, the Photo Research writes the 
data to different f i les. The intensity read from the sample 
is put in file " R A W L I G H T . A S C " and the dark current reading 
(done by automatical ly c losing a shutter and measur ing for 
the same amount of time as the integration time) is put in 
" R A W D A R K . A S C " . The process is repeated as many times as 
speci f ied (4 t imes here) and the average value is put into 
the file " R A W D I F F . A S C " . Each of the 256 detectors in the 
array monitors a spectra l band of width 1.33nm over the 
range 390nm to 730nm. The measurements are interpolated 
by the Photo Research software to 2 nm intervals and put 
into " C O R R E C T D . A S C " (see figure 34). This last file was 
used in the data manipulat ion. 
RawLight 
RawDark 
390 to 730 nm 





390 to 730 nm 
every 2nm 
(171 points) 
F i g u r e 34 - Photo Research Software Data Manipulat ion 
The numbers found in " C O R R E C T S . A S C " are compatible 
with the 8 0 8 7 1 1 9 format, i.e. they have three digits in the 
exponent . A l s o , the first six l ines of the file contain data 
which is not relevant for our use. Therefore, when reading 
the d a t a f rom this f i le, the d a t a manipulat ion program 
(written in Turbo Pasca l ) e l iminates the first six l ines in 
the file and the first digit in the exponent (which is always 
zero) . 
B . C h a r a c t e r i z a t i o n 
1) S o u r c e 
a) Spec t ra l Power Distr ibution 
Figure 35 shows a typical spectra l energy distr ibu-
t ion for a 150W h igh -p ressure xenon l a m p . 1 1 3 To 
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F i g u r e 35 - Xenon lamp spectral energy distribution. 
b) Warm-up Time 
To find the lamp warm-up time, a P M T detector was 
warmed up (=1 hour) and used to monitor the output of 
the lamp from start up. Data was taken every 5 minutes 
for 95 minutes. Figure 36 was obtained from the data 
found in appendix 3. 
100 
Cumulative [min] 
F i g u r e 36 - Xenon lamp warm up. 
The lamp warm-up time was chosen to be 1 hour, 
c) Stabi l i ty Check 
The s a m e procedure was used to check for lamp 
stabil i ty after warm up. The data from appendix 4 is 
plotted in figure 37. 
XENON L A M P S T A B I L I T Y CHECK 
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F i g u r e 37 - Xenon lamp stability check graph 
B e c a u s e of the drift of «2%/hour seen above , the 
lamp output was monitored by a P M T via a beam splitter. 
The P M T readings were used to compensa te for lamp 
v a r i a b i l i t y . 
2) Hea t -Abso rb ina Fil ter 
The t ransmit tance of the heat-absorbing filter is seen 
in figure 3 8 . 1 1 3 
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F i g u r e 38 - Heat -absorb ing filter t ransmit tance 
3) E M I 
a) Warm up time 
Us ing a tunsgten lamp as stable i l luminat ion, the 
P M T was monitored and its output became stable after 
half an hour. A half hour was therefore al lowed for P M T 
warm up. 
b) S t a b i l i t y 
The P M T w a s moni tored over a 2-hour per iod (a 
tungsten lamp was used as illumination once again) and 
its output remained at 2.69 ± 0.01 volts. 
c) Po la r i za t i on Sens i t iv i ty 
The setup used to check the polarization sensitivity 
of the P M T is illustrated in figure 39: 
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F i g u r e 39 - Apparatus to check P M T polarization sensitivity. 
R e a d i n g s were taken every 10° from 0° to 360< 
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F i g u r e 40 - P M T po lar iza t ion sensi t iv i ty check 
graph 
The difference between 0° and 90° is: 
(1 .81-1 .70) _ p _ J l 
1.70 1.70 " b / f / / 0 -
d) Sensi t iv i ty to magnet ic f ields 
P M T ' s are wel l -known to be sensi t ive to magnet ic 
f ie lds. The P M T output was moni tored as the array 
detector was moved about the samp le to check for 
effects from the shutter motor. No effect on the P M T 
output could be measured. 
P o l a r i z e r s 
a) Transmiss ion and Extinction Ratio 
Figure 41 shows the percent t ransmiss ion and the 
ext inct ion ratio of the p o l a r i z e r s . 1 0 5 The ext inct ion 
rat io is d e f i n e d a s T m i n / T m a x where T is the 
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F i g u r e 41 - P o l a r i z e r s pe rcen t t r a n s m i s s i o n 
and extinction ratio. 
Note that the transmittance of a polar izer rotated in 
a plane-polar ized beam varies according to : 
T = (Tmin + T m a x ) C o s 2 6 + T, mm 
where 6 is the ang le of the po lar izer from the 
direction of T m a x - 1 0 5 
b) Angular Posi t ioning Accuracy 
Through the use of a vernier, a 0.2° accuracy could be 
ach ieved on both polarizers. 
5) I l lumination B e a m Uniformity 
To check the uniformity of the i l luminated sample patch 
ac ross its width, a few methods were used : 
a) The different optical components were adjusted until 
the patch looked uniform (visually). 
b) An array radiometer was used with the polychromator 
removed at the samp le p lane and the beam was 
adjusted until the curve made by the detectors output 
matched the one taken measur ing stray light only (a 
Tracor Northern was used which has 512 detectors 
across a =1" width and which can be monitored in real 
time on a dedicated cathode ray tube). 
c) A P M T , mounted on a translation stage parallel to the 
s a m p l e p l a n e , w a s u s e d to s c a n a c r o s s the 
i l luminated patch. The viewing spot from the P M T 
was 1mm in diameter and readings were taken every 
1mm. A chart recorder was a lso connected to the 
P M T to plot the shape of the intensity curve (see 
appendix 6 for an example). 
After many adjustments and tr ials, the curve in figure 
42 was obtained. The data is in appendix 7. 
15 -, 
Distance [mm] 
F i g u r e 42 - Il luminated patch uniformity graph 
Note that the read ings were taken for 0° and 90° 
polar izat ion in the i l lumination beam with nothing in the 
v iewing beam between the samp le and the P M T . To 
de termine the var iat ion a c r o s s the patch, the fol lowing 
stat ist ics were computed (polarizer at 90°) . 
T A B L E 3 - Stat is t ics for Pa tch Uniformity 
Data Fi le: Good Patch Data 
V a r i a b l e : Flat - 1/90° Observa t ions : 18 
M in imum: 13 .710 Maximum: 13 .770 
Range: 0 .060 Median: 13 .745 
Mean: 13 .743 Standard Error: 0 .004 
V a r i a n c e : 0 .000 
Standard Deviat ion: 0 .018 
Coef f ic ient of Var ia t ion : 0 .129 
S k e w n e s s : - 0 . 3 3 8 Ku r t os i s : -0 .811 
The most relevant piece of data in this table is probably 
the coeff ic ient of variat ion of 0.129 which is the standard 
deviat ion div ided by the mean and multiplied by 100. For 
the polar izer at 0 ° , the coefficient of variation was 0.124. 
6) Samp le Holder 
a) Ver t i ca l -Ax is Rotat ion Pos i t ion ing Error 
The angles can be set to an accuracy of 5 minutes of 
arc (12 divisions per degree on the vernier). 
b) O p t i c a l / H o r i z o n t a l - A x i s Rota t ion 
The angles can be set to an accuracy of 30 minutes 
of arc (half of the one-degree markings on the sca le , no 
ve rn ie r ) . 
c) Samp le S i z e Limitat ions 
i) sur face s i ze 
The sur face s i z e of the measu red samp le is 
limited by holder constraints. If suction is used , the 
samp le has to be at least 1.25" in d iameter (or a 
square with minimum side of 1.25"). If the sample 
has to be rotated a round the opt ica l ax i s , the 
maximum is 3.5" in diameter or - 2 . 5 " for a square. 
The largest samp le s i ze is 8" half-width (not to hit 
the detector during rotation of the arm). The distance 
between the center and base of the sample holder is 
2.5". 
ii) s a m p l e th ickness 
The max imum accep tab le samp le th i ckness is 
= 0.75" . The th ickness is l imited by the maximum 
travel ach ievab le by the translat ion stage during the 
al ignment of the sample surface. 
7) De tec to r 
a) warm up time 
T h e array detector requi red the longest warm-up 
t ime to become stab le . A s seen in f igure 43 (data 
norma l i zed for both detectors) , the P M T w a s stable 
af ter app rox ima te l y fifty m inu tes wh i le the ar ray 
de tec to r w a s sti l l vary ing after 109 minutes (see 
append ix 8 for data) . Further tests ind icated that 3 
hours were required for it to stabi l ize 
A R R A Y D E T E C T O R WARM UP CHECK 
0.90 -f . 1 . , . 1 . 1 . 1 . 1 
0 20 40 60 80 100 120 
Cumulative Time [min] 
F i g u r e 43 - Array detector warm-up. 
b) S t a b i l i t y 
The stability of the array detector was checked as 
part of the whole system and is found under "8) Overal l 
Sys tem, b) Repeatabil i ty Check" . 
c) Wave leng th Cal ibrat ion 
S ince there is no mechanical adjustment avai lable on 
the array detector, Photo R e s e a r c h software must be 
u s e d for w a v e l e n g t h a n d ca l i b ra t i on c h e c k s . A 
w a v e l e n g t h c h e c k is requ i red if the ins t rument 
calibration is off by more than 0.3 nm at the 546.07 nm 
p e a k . 1 2 0 The values obtained during the check were as 
f o l l o w s : 
T A B L E 4 - Wavelength Check Data Before Calibrat ion 
Peak # Measured Reference Dev ia t ion 
1 402 .80 4 0 4 . 6 6 -1.86 nm 
2 4 3 4 . 1 4 4 3 5 . 8 3 -1.69 nm 
3 4 6 6 . 1 4 4 6 7 . 8 2 -1.68 nm 
4 478 .24 479 .99 -1.75 nm 
5 506 .82 508 .58 -1.76 nm 
6 544 .46 546 .07 -1.61 nm 
7 576 .24 578.01 -1.77 nm 
8 642 .12 6 4 3 . 8 5 -1.73 nm 
It should be noted that a mercury-cadmium lamp is 
s u g g e s t e d as the sou rce for this ca l ib ra t ion , as it 
prov ides 8 intensity peaks in the 390-730nm range. 
H o w e v e r , only a me rcu ry - z i nc - cadm ium sou rce was 
ava i lab le . It was sat isfactory s ince the z inc l ines are 
outs ide the range of interest and did not interfere with 
the measurements. The system used by Photo Research 
to find the 8 peaks is c lever. For each wavelength, it 
eva luates the highest peak, b locks it off, and resca les 
the remaining peaks . A graph showing the line source 
output is found at appendix 1. After cal ibrat ion, the 
fol lowing va lues were obta ined. 
T A B L E 5- Wavelength Check Data After Cal ibrat ion 
Peak # Measured Reference Dev ia t ion 
1 404 .34 404 .66 -0.32 nm 
2 435 .64 4 3 5 . 8 3 -0.19 nm 
3 467 .94 4 6 7 . 8 2 0.12 nm 
4 4 8 0 . 1 2 479 .99 0.13 nm 
5 508 .50 508 .58 -0.08 nm 
6 5 4 6 . 1 2 546 .07 0.05 nm 
7 578 .44 578.01 0.43 nm 
8 643 .84 6 4 3 . 8 5 -0.01 nm 
d) Bandwidth Ca lcu la t ion 
The bandwidth of this detector is reported to be 5 
n m . 1 1 7 Th is number w a s c h e c k e d using the data 
obtained during the wavelength cal ibrat ion (see data in 
appendix 9). A typical plot of the 2nm data is seen in 
figure 44 (for the 404.34 nm peak). 
Vavelength [nm] 
F I G U R E 44 - Bandwidth Calculat ion Graph 
To calculate the F W H M (full width at half maximum), 
the following procedure was used: 
i) the data points around each peak were plotted, 
i i) a line was computed through only those points 
lying on the s ides of the tr iangle representing 
the bandpass, 
i i i ) a l inear- regress ion line was fitted to both the 
rising and the falling s lopes, 
iv) the intersect ion of these two regress ion l ines 
was found and used as the maximum intensity, 
v) the hal f -maximum was ca lcu la ted (maximum/2), 
v i ) the w a v e l e n g t h s c o r r e s p o n d i n g to the half-
maxima points were found, and 
v i i ) the di f ference between these two wavelengths 
was taken as the bandwidth. 
Table 6 shows a typical calculat ion where L1 and L2 
are the two F W H M wavelengths. 
T A B L E 6 - Bandwidth calculat ion (404.34 nm) 
WAVELENGTH EXPERIMENTAL BANDWIDTH CHECK 
Slope up a= -428.5589 |b= 1.073575 j 
404.34 Slope down a= 555.428 jb=-1.358 
max. reading: 5.885 !L1 = 406.837 |L2= 401.930 
BANDWIDTH 4.91 nm 
Bandwid th ca lcu la t ions were per formed for all 8 
peaks, as shown in table 7. 
T A B L E 7- Bandwidths calculated for the 8 peaks 
Peak # Measured [nm] Bandwid th [nm] 
1 404 .34 4.91 
2 435 .64 4 .77 
3 467 .94 5.30 
4 4 8 0 . 1 2 4 .82 
5 508 .50 4 .88 
6 546 .12 4 .68 
7 578 .44 6.34 
8 643 .84 4 .54 
Average : 5.03 
Std Dev: 0.57 
e) Linearity Check 
Us ing a filter of known transmit tance, the linearity 
of the detector can be tested by comparing the measured 
t ransmi t tance with the known true t r a n s m i t t a n c e . 1 2 1 
By using severa l filters with transmittance n , x 2 , x N , 
more points on the input-output character is t ic may be 
tested using combinat ions with transmit tances x i > 2 = xi x 
x 2 , etc. For the array detector, gelatin neutral-density 
filters in the range d=0.1ND to 0 .8ND, Ad=0 .1ND were 
u s e d . (going higher than 0.8 at tenuated too much 
radiation). A tungsten lamp was p laced =1 foot away 
from a Halon sample whose reflection was measured by 
the detector. A n integration time (IT) of 1 second was 
used to match that of the final measurements. The plot 
of detector linearity is shown in f igure 45 (the data is 
in appendix 10). 
A R R A Y DETECTOR L I N E A R I T Y CHECK IIT=1 sec ] 
Detector Output - Single Fi l ters 
F i g u r e 45 - Array Detector Linearity Check [IT=1 sec] 
f) Dark Current 
The dark current is measured by taking a reading for 
the s a m e time as for the measurement . A shutter is 
inc luded in the viewing eyep iece system and is c losed 
dur ing every measu remen t . The dark cur rent is 
subtracted from each measurement in the software. 
g) Angular Posi t ioning Error 
The detector-arm angle can be adjusted to a 6-
minute accuracy (10 divisions per degree). 
h) V iewing Spot Posit ioning Error 
The viewing spot itself is 3.5 mm in diameter and 
must be centered on a 0.5 mm diameter hole punched in 
the center of the samp le holder. B e c a u s e of the 
Pr i tchard aperture sys tem, a posi t ioning error of the 
order of ± 1 mm is present. 
8) Overa l l Sys tem 
a) Polar izat ion B ias Constants 
A s a l ready covered in the sect ion on polar izat ion 
theory, two constants A and B must be determined for 
the i l luminat ion and the v iewing sys tem respect ive ly . 
The da ta ob ta ined for these cons tan ts is found in 
appendix 11. Measured values for "A" range from 0.966 
to 1.006, while for " B " they range from 1.025 to 1.304. 
b) Repeatabi l i ty Check 
A Halon® tablet was used for 50 measurements made 
at 4 5 ° / 0 ° . The spectra l ave rages and coeff ic ients of 
variation for this check are found in appendix 12. Except 
for 8 out of 69 wave leng ths , all have coeff ic ient of 
var iat ions of . 2 % and below. The mean and standard 
deviat ion of all coeff ic ients of var iat ion are 0.16 and 
0.08 respec t i ve ly . There fo re , the p rec is ion of the 
instrument is =0.16%. 
c) Accuracy Check 
A pale grey porcela in tile previously cal ibrated by 
N B S (see appendix 13) was measured at 4570° . The N B S 
va lues were subtracted from the measured va lues and 
the di f ferences were calcu lated for the 69 wavelengths 
(see appendix 14). Figure 46 shows a histogram of the 
dif ferences. The mean of the differences is 0.00188 and 
the s tandard dev ia t ion is 0 .00170. There fo re , the 
instrument is accurate to within 0.002 ref lectance unit 
f rom the N B S v a l u e s , wh ich is in l ine with the 
l a b o r a t o r y i n t e r c o m p a r i s o n s tudy r e f e r e n c e d to 
p r e v i o u s l y . " 
Differences between NBS and MCSL values [X 1CT-3] 
F i g u r e 46 - Histogram of N B S and M C S L Differences 
C) I n s t r u m e n t A l i g n m e n t 
A s seen in figure 47 , many adjustments are avai lab le to 
ensure the lamp image is properly al igned and f o c u s e d . 1 1 3 The 
legend below belongs to figure 47: 
2. Knob for lamp condenser adjustment. 
4. C e n t e r i n g lever of the c o n c a v e mirror (by 
rotation of the pul led-out lever the c o n c a v e 
mirror is focused on the arc). 
5. C l a m p i n g s c r e w for the c o n c a v e mir ror 
adjustment 
6. Knur led knob for the horizontal lamp adjustment 
7. Knur led knob for the vertical lamp adjustment. 
4 5 6 2 7 
F i g u r e 47 - Centering the Xenon Lamp in the Housing 
The procedure for proper center ing of the source is relatively 
complex and is included in appendix M. 
The rest of the system was al igned as fol lows: 
1) put detector arm at 45° , 
2) align sample holder so that it is v iewed at 0° , 
3) center viewing spot of detector on punched hole of 
sample holder, 
4) al ign front sur face of sample holder with vert ical 
rotation ax is of gon iomet r ic arm by rotating the 
samp le holder back and forth and adjust ing the 
translat ion stage micrometer until the image of the 
holder is seen to stand still during rotation, 
5) rotate sample holder to get 0° i l lumination, 
6) move gon iomet r ic arm mount on table until the 
i l luminated patch is centered on the holder, 
7) put a mirror on the sample holder, align its surface 
with the arm rotation axis (see 4 above), and set the 
il lumination angle to 22.5°, and 
8) put detector at 22.5° from sur face normal (opposite 
to il lumination) and see if the specular reflection is 
right in the middle of the detector lens (DO N O T 
look through the viewf inder during this operat ion!). 
If not, the goniometr ic arm mount must be rotated 
around its own axis to get the proper relative angle 
with respect to the i l lumination. 
NOTE: 1. The last part (#8) is de l ica te b e c a u s e any 
adjustment around the arm ax is a lso affects 
the alignment achieved in #6. Therefore, steps 
6 and 8 will have to be done alternately until 
both correct condit ions are met. 
2. The prism might also have to be adjusted when 
al igning the sys tem. It can have quite an 
effect on the detector-sample al ignment and 
once set properly should not be moved at al l . 
3. The 22.5° angle used above can be different if 
both the i l lumination and v iewing ang les are 
i d e n t i c a l . 
D) Instrument Cal ibrat ion 
1) Method 
To ca l i b ra te the s y s t e m , a whi te po rce la i n t i le 
cal ibrated by N B S at 45°/0° was used. The calibration data 
is found in appendix 16 (both the 10nm data provide by N B S 
and the 5nm data interpolated for the data manipulat ion 
program are included). 
2) Halon vs N B S Tile 
S ince the porcelain tile used to cal ibrate the instrument 
has an orange peel texture, it was thought that an error 
w o u l d r e s u l t w h e n r e p l a c i n g the t i le b e t w e e n 
measurements. A possible solution could be to measure the 
N B S tile many t imes with replacement and determine the 
mean of the measurements and then calibrate a Halon using 
that mean. The Halon would then be used as the calibration 
standard with the hope that its more uniform surface would 
not introduce as much error. A method was deve loped to 
check this possibil i ty. The data manipulation involved is in 
appendix 17. A few remarks about this method are: 
a) 50 measurements were made with rep lacement for 
each of the two samples, 
b) for each measurement , 4 s c a n s were made by the 
detector (which means 200 readings were actual ly 
averaged) , 
c) the formulas deve loped under the polarizat ion theory 
were used, 
d) the P M T read ings were reco rded and prov ided 
correct ion for variabil ity of the source, and 
e) all da ta were spectral and the mean and standard 
deviat ion were calculated at each wavelength for the 
f ive ref lectance factors. 
To find if the standard deviation of the Halon data was 
s igni f icant ly different from the s tandard deviat ion of the 
porcela in tile data, an F-test was u s e d . 1 2 2 The following 
hypotheses were made (c i = Halon, g2= porcelain): 
1. Null hypothesis: o i = 02. 
Alternate hypothes is : 01*02. 
2. Level of s igni f icance: a = 0.02. 
3. C r i t e r i o n : reject the null hypothesis if F>1.991, the 
value of F0.01 for 50-1=49 and 50-1=49 degrees of 
f reedom, where 
whichever is larger; otherwise accept it. 
4. C a l c u l a t i o n : the data in appendix 18, shows that 
none of the spectra l F va lues exceed 1.991 which 
means the null hypothesis a i = o 2 cannot be rejected. 
Therefore, the N B S porcelain tile will be retained as the 
cal ibrat ion tile for all measurements . 
2. P R E P A R A T I O N O F S A M P L E S 
A . M a t e r i a l s D e s c r i p t i o n 
1) Russ ian Opal 
Th is samp le is a 2" x 2" x 0 .4375" block having a 
pol ished surface. The detai led chemical composit ion of this 
type of opal is still unknown. 
2) Bar ium Sul fate 
Ba r ium sul fa te (in this c a s e , B a S 0 4 p o w d e r f rom 
Eas tman Kodak, lot no. 103-7) is a very white salt which 
c o m e s either in a dry-powder or l iqu id-suspended form. Its 
chemica l composi t ion is: 
F i g u r e 48 - Chemica l Composit ion of B a S 0 4 
This material is used to coat integrating spheres (often 
through the use of a binder) or to make tablets of pressed 
powder . 
3) Po lv te t ra f luo roe thv lene (PTFE) 
P T F E comes in a dry-powder form which looks like flour 
and feel soapy to the touch. Its chemical composit ion is: 
F i g u r e 49 - Chemica l Composit ion of P T F E . 
Note that P T F E is known under two other names: Halon® 
and Tef lon®. When pressed, P T F E polymerizes and makes 
very uniform tablets. Two powder batches were tested: an 
o ld batch (lot no. 0 7 4 2 8 6 , d rum no. 80 from A l l i ed 
Chemica l ) and a newer one (lot no. 695401, drum no. 78 
from Aus imont U . S . A . , Inc., F luoropolymer Divis ion). Both 
compan ies are from El izabeth, New Jersey 07201. 
B. P r e p a r a t i o n 
1) Russ ian Opal 
This sample was c leaned using liquid lens c leaner and 
lens t i ssue. C a r e was taken to not scratch the pol ished 
su r f ace . 
The B a S 0 4 dry powder was pressed using a Ze iss hand 
press. Figure 50 shows the main parts of this device. 
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sample holder in 
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F i g u r e 50 - Ze iss Press 
3) P o l y t e t r a f l u o r o e t h y l e n e 
Ha lon® was p ressed using both the Ze iss press and a 
hydraul ic press. For the latter, a metal cyl inder and piston 
were used to p ress the powder against a flat sur face. 
Figure 51 i l lustrates this dev ice. Before using the Halon® 
powder, it was mixed in a kitchen-type blender for a few 
seconds . 
pressing piston 
outer cyl inder 
powder 
ground g lass or. 
F i g u r e 51 - Hydraul ic P ress Device. 
C . D e n s i t y 
1) B a S 0 4 
S ix teen g rams of powder was used and the pressing 
ope ra t i on w a s repea ted unti l a uni form su r face w a s 
obtained. This was no easy task s ince B a S C U is a salt and 
does not sel f -adhere very wel l . The tablet was kept in the 
holder at all t imes and had a density of « 1.66 g/cc. 
2) Halon® 
Tablets were pressed at 1g/cc in the Ze iss press (using 
9.61 grams of powder) and at the following densit ies in the 
hydraul ic press (using 30 grams of powder). At 2.30 g/cc, 
the sample became noticeably translucent. 
Dens i ty Hydraul ic P ressu re 
[g/cc] [lbs] 
1.5539 1,000 
1.7759 2 ,000 
2 .0719 5 ,000 
2 .2199 10 ,000 
2.3021 2 4 , 0 0 0 
To ca lcu la te the tablet densi ty, the weight of the sample 




n -r H 4 
where dens = density [g/cc], 
W = weight of tablet [g], 
D = diameter of tablet [cm 2 ] , and 
H = thickness of tablet [cm]. 
To convert hydraul ic pressures to sur face pressures (in 
MPa): 
1,000 lbs 3.14159 i n . 2 = 318.31015 psi , 
[hydraulic [area of 
pressure] sample] 
but, 
1 P a = 1 psi X 6.894757 x 103 , 
1 M P a = 1 psi X 6.894757 x 10" 3 , and 
318.31015 psi = 2.195 M P a . 
The converted data are tabulated in table 9 and plotted 
in F ig. 52. 
T a b l e 9 - Halon Pressures vs Densi t ies 
Hvdraul ic Pressure P r e s s u r e Dens i tv 
[lbs] [MPa] [g/cc] 
1,000 2 .196 1.5539 
2 ,000 4 .388 1.7759 
5 ,000 10 .972 2 .0719 
10 ,000 21 .948 2 .2199 
2 4 , 0 0 0 52 .672 2.3021 







F i g u r e 52 - Halon Density vs Pressure Graph 
Referr ing to Grum and Sa l tzman 's a r t i c l e , 8 7 three points 
become evident: 
a) F igure 3 in the article (which is a picture of P T F E 
samples pressed at difference pressures) shows that 
a tablet p ressed at 5 M P a is not very sturdy and 
seems to have a very low density. This was not the 
c a s e in this research where the final samples pressed 
at 2.2 M P a had a density of 1.55g/cc and were sturdy 
enough to be sanded. 
b) It is stated that "An ideal packing densi ty is about 
2.5 g / c m 3 " . The 2.3g/cc sample pressed during the 
present research showed s igns of t ranslucency which 
cannot be accepted. A lso , figure 52 above indicates 
that a pressure between 130 and 300 M P a would be 
required to ach ieve a 2.5g/cc density (corresponding 
to 59,000 to 136,000 lbs of hydraulic pressure). This 
d isc repancy can only be exp la ined by a calculat ion 
er ror . 
c) A pressure of 14 M P a ± 2 M P a is recommended . 
Accord ing to table 9 above, this pressure range would 
correspond to a density range of « 2.11 ± 0.03 g/cc. 
S ince the article does not relate M P a ' s to densi t ies, 
it is not possib le to carry the analys is any further. 
The f inal dens i t ies se lec ted for measu remen ts were 
1g/cc (Ze iss press) , 1.55g/cc (hydraulic press) , and 2g/cc 
(hydraul ic press) . 
D. Surface Finish 
Many methods were used to obtain the different surface 
f i n i s h e s : 
1) press against g lass (to obtain a pol ished surface), 
2) press against ground g lass (to obtain a rough 
su r f ace ) , 
3) sand pol ished sample using sandpaper, and 
4) sinter (cook) the sample and then sand it. 
A n addi t ional method was to press the tablets direct ly 
against sandpaper surfaces backed by a flat piece of g lass . It 
was subsequent ly found that Carmer and B a i r 1 0 7 used a similar 
approach when they p ressed M g O powder against a porous 
drying paper backed by a stainless steel surface. 
E. Powder Batch 
Two drums of Halon® powder were avai lable and the two 
ba t ches we re c o m p a r e d to c h e c k for any d i f fe rence in 
r e f l e c t a n c e . 
F. Paral lelness Check 
A Nikon measurescope was used to check the paral lel ism of 
the sur faces of the tablets. This is important because of how 
the samples are held onto the sample holder (by suction). To 
perform the check, the tablets were mounted perpendicular to 
the m i c r o s c o p e p la t f o rm . By u s i n g the t r ans la t i on 
micromete rs and the c r o s s hair in the e y e p i e c e , it w a s 
poss ib le to verify that the sur faces were in fact paral lel . 
G . T r a n s l u c e n c v C h e c k 
Two art ic les report va lues for the t rans lucency of Halon® 
t a b l e t s : 
1) G rum and S a l t z m a n 8 7 report that a 3mm thickness gives 
an opacity value of 1.0, and 
2) Weidner and H s i a 2 4 show the values reported in table 10. 
T a b l e 10 - Ref lectance of P ressed P T F E Powder Relat ive 
to That of a 10mm-Thick Laver 
T h i c k n e s s Relative Reflectance 
[mm] 400 nm 550 nm 600 nm 
1 0.991 0.989 0 .986 
2 0 .995 0.994 0 .993 
4 0 .998 0.998 0 .997 
6 1.000 1.000 0.999 
8 1.000 1.000 1.000 
10 1.000 1.000 1.000 
A th ickness of 8mm would therefore mean an opacity of 1.0 
at these 3 wavelengths. 
A t r a n s l u c e n c y c h e c k w a s pe r fo rmed by us ing the 
t r a n s m i s s i o n s a m p l e ho lder and back ing the 9-mm-th ick 
samp le by a Halon tablet and a black trap. The results in 
append ix 19 show no signif icant di f ference between the two 
sets of readings (the average of all differences is < .2%). 
A . A n g l e s a n d P o l a r i z a t i o n C o m b i n a t i o n s 
F i v e d i f fe ren t i l l umina t ion a n g l e s ( -75° to 0° in 15° 
increments) and 11 different v iewing ang les (-75° to +75° in 
1 5 ° increments) were used to produce 60 combinat ions . It 
shou ld be noted that the il lumination and viewing angles are 
never equa l in pract ice. At each angle combinat ion , four 
different polar izat ion states were measured (ss, sp , ps , and 
pp). B e c a u s e of the des ign of the goniospectrophotometer, a 
full s c a n of v iewing ang les could not be performed directly. 
E a c h s c a n w a s star ted at -75° v iewing and when the 
il lumination beam was reached, the sample holder was rotated 
around the vertical axis by 20| and the sample rotated around 
the opt ical ax is by 180° (see figure 53). This ensured the 
same sample patch was illuminated during the whole scan . 
2 6 
F i g u r e 53 - V iewing Ang les S c a n 
B. P o s i t i o n i n g of S u r f a c e 
1) Cen te r i ng 
B e c a u s e of the 180° flip seen in figure 53 , it was 
crit ical that the sample be centered. A circle of the s ize of 
the s a m p l e w a s drawn using a c o m p a s s and used for 
center ing the round tablet. 
2) Al ignment of Sur face 
The samp le sur face had to be al igned with the pivot 
point of the detector arm so that the same spot on the 
samp le was v iewed when the angles were changed . By 
looking directly at the sample surface and rotating around 
it, the three cases seen in figure 54 can occur. 
correct alignment positive offset error negative offset error 
* pos. 1 -. pos. 1 pos. 1 
pos. 2 \ \ pos. 2 \ \ pos. 2 \ \ 
~-=i1.2 
surface target A _ * . | |*— 1 y-- 2 
^» pivot point ' ' 
viewed spot shift _^ . | 
< t 0 r i 9 h t } viewed spot shift 
(to left) 
F i g u r e 54 - Samp le Surface Offset Errors 
However , the folding prism changes these shifts to the 
opposi te direction as seen in figure 55. 
• seen as a 
A , left shift 
seen as a 




top v iew 
Figure 55 - Effect of Folding Pr ism on Offset Errors 
To adjust for the offset errors, a micrometer moves the 
samp le . 
C. Zeroing of PMT 
The P M T has to zero the dark current (dark current zero 
knob) and the amp current (amp zero knob). When zeroing the 
dark current, the sensitivity knob has to be set to "zero dark 
current" and the filter selector knob to "zero". When zeroing 
the amp current, the sensit ivity knob has to be set to "zero 
amp" and the filter selector knob does not matter. 
D. Instrument Warm Up Time 
T h e Spect raScan® was warmed up for three hours and the 
P M T and lamp for one hour. 
E. Stray Light Considerat ions 
Figure 56 shows the gon iospect rophotometer before any 
stray light cons iderat ions were taken. 
F i g u r e 56 - Gon iospect rophotometer Before Stray 
Light Cons ide ra t i ons . 
To prevent stray light from reaching the detector: 
1 ) the lamp housing and slit were enc losed in a light-tight 
box (the aperture was a non-limiting stop), 
2 ) the light-tight box was covered with black velvet on the 
surface facing the sample , 
3) ve lvet cove red the P M T , tab le and opt ica l b e n c h , 
adjacent wal l , detector arm, and SpectraScan®, 
4) the compu te r s c r e e n w a s tu rned a w a y f rom the 
instrument and its intensity w a s set to a min imum, and 
5) a flashlight was used when changing any angle. 
Figure 57 shows the instrument as it was finally used . 
F i g u r e 57 - Gon iospec t rophotometer After Stray 
Light Cons idera t ions . 
The low sensi t iv i ty inherent to the S p e c t r a S c a n (being an 
array detector) prevented the measurement of stray light from 
other sources . 
F. N u m b e r of S c a n s per M e a s u r e m e n t 
The average of four scans was taken for each measurement. 
G. Integration Time 
A 1 - s e c o n d in tegra t ion t ime w a s s e l e c t e d for a l l 
measurements . This number ensured there were no "low light 
level" or "over load" warnings from the detector. 
H. Number of Samples to Average 
1) P r e l i m i n a r y 
Four s c a n s averaged by the detector were cons idered 
suff ic ient for prel iminary measurements purposes . 
2) Repeatabi l i ty C h e c k s 
Fifty m e a s u r e m e n t s were taken for all repeatabi l i ty 
checks to ensure a large-enough population. 
3) Final Measurements 
Four sepa ra te Halon® samp les were measured (four 
scans each) and averaged. A lso , a single BaSGV sample was 
measured . The BaSCu was included because of its general 
a c c e p t a n c e as a s tandard material in the co lor sc i ence 
commun i t y . 
4. DATA S T O R A G E 
A. Naming of Files 
The format shown in figure 58 was used to name the data 




H - Halon 
B - BaSO. 
i SAMPLE I ILLUMINATION ' VIEWING " 
POLARIZATION ! £ ANGLE ANGLE 
1 00 = 0° -5 = -75° 00 = ss 
2 -1 = -15° -4 = -60° 01 = sp 
3 -2 = -30° -3 = -45° 10 = ps 
4 -3 = -45° -2 = -30° 11=pp 
-4 = -60° -1 = -15° 
-5 = -75° 00 = 0° 
01 = +15° 
02 = +30° 
03 = +45° 
04 = +60° 
05 = +75° 
EXTENSDN 
.2nm = 2nm increments 
.5nm = 5nm increments 
.Bss = Bss refl. factors 
.Bsp = Bsp refl. factors 
.Bps = Bps refl. factors 
.Bpp = Bpp refl. factors 
.Brr = Brr refl. factors 
F i g u r e 58 - Naming of Data Fi les 
W h e n the re f lec tance factor ex tens ions were used , the 
polar izat ions were set to " 1 1 " . 
B. M e m o r y R e o u i r e m e n t s 
For each of the 5 samples (4 Halon tablets and 1 B a S 0 4 ) 
there were : 
1) 4 polar izat ions X 60 angles X 170 points (2nm data or 
3450 bytes) = 40,800 data points or 828 Kbytes, 
2) 4 polar izat ions X 60 angles X 69 points (5nm data or 
1380 bytes) = 16,560 data points or 331.2 Kbytes, and 
3) 5 ref lectance factors X 60 angles X 69 points (5nm data 
or 1380 bytes) = 20,700 data points or 414 Kbytes. 
Therefore , each sample involved 78,060 points or 1.5732 
Mbytes of memory. Thus, for 5 samp les , there are 390,300 
data points or 7.9 Mbytes. Consider ing the data taken for other 
measurements (translucency check, A and B constants, Halon 
v s N B S t i le c h e c k , pre l iminary da ta , repeatabi l i ty tes ts , 
accuracy check, warm up checks , etc), over 300,000 points and 
6.5 Mbytes have to be added to our initial numbers to total 
wel l over half-a-mil l ion data points and around 15 Mbytes of 
memory. 
MANIPULATION OF DATA 
A. Prel iminary Measurements 
L u m i n a n c e va lues were recorded during the prel iminary 
measurements . An example of the Photo Research software 
output can be seen in appendix 1. The "nits" [cd/m 2] value in 
the luminance box was used in the following equation: 
L N B S t a b | e PMTrefere nee x, , 
L S a m p l e a d j u s t e d = L N B S m e a s u r e d PMT s ample L s a mP l emeasured 
where 
L N B S t a b , e = " Y " (.86841) of calibrated N B S tile for D 6 5 , 
L N B s m e a s u r e d = measured luminance ("Y") for N B S tile, 
PMTreference = P M T reading when measuring N B S tile, 
P M T s a m p i e = P M T reading when measuring sample, and 
L s a m P i e m e a s u r e d = luminance from sample. 
The preliminary data reported in the results sect ion and the 
corresponding plots use U a m p i e a d j u s t e d -
B. Final Measurements 
T h e reade r is re fer red to the se l f - exp lana to ry da ta 
manipulat ion table in appendix 20. This manipulat ion was 
app l ied to all re f lec tance factor da ta . The Turbo P a s c a l 
program which performed all the calculat ions for this part is 
found in appendix 21 as well as some of the programs used for 
the thesis (listing is provided as first page of appendix) . A 
comp le te list of the equ ipment used for this research is 
included in appendix 22. 
III. R E S U L T S AND DISCUSSION 
1. PRELIMINARY R E S U L T S 
All data were entered on a form as seen in appendix 23. The 
micrometer reading was the translation stage position once the 
sample surface was al igned. 
A. Different Materials 
The luminous ref lectance factors of russian opal , B a S 0 4 , 
and Halon (1.55g/cc) were measured and are compared in figure 
59 (the data is appendix 24). 
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Figure 59 - Gon io Compar ison of Different Materials 
The polar plot of F ig . 60 g ives a better representat ion of 
how lambert ian each material is. The russian opal is much 
more lambertian than Halon or B a S 0 4 until the specular angle 
is reached (45° incidence). 
POLAR PLOT OF DIFFERENT MATERIALS 
90 
Figure 60 - Polar Plot of Different Mater ials 
B. Different Halon Powder Batches 
T h e m e a s u r e m e n t s of b a t c h e s f rom two d i f fe rent 
manu fac tu re r s s h o w e d no s ign i f i can t d i f f e rences . Th is 
suppor ts the f indings of Weidner , et a l . 9 0 who did a similar 
compar i son . 
C. Effect of Sintering 
Two Halon samples were pressed at 1g/cc and one of them 
was sintered (cooked) and sanded . The luminous reflectance 
factors s h o w e d no s igni f icant d i f fe rences at all ang les of 
v iewing (45° i l luminat ion). 
Halon tablets were pressed at 1g/cc, 1.55g/cc, and 2g/cc. 
Their absolute luminous reflectance factor va lues are shown in 
figure 61 (the data is in appendix 25). 
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Compar ison of Different Halon Densit ies 
In figure 6 1 , the 1g/cc sample yielded the most lambertian 
curve. However, the low density led to a fragile sample (which 
had to be kept in its holder). The 2g /cc sample had the 
d isadvantage of having a wide band of specular reflection. 
E. Different Surface Preparations 
The normal surface preparations are: 
1) p ressed against pol ished g lass, 
2) pressed against a ground g lass, and 
3) p ressed against pol ished g lass and sanded using a 600-
grit (or somet imes 320-grit) wet/dry sandpaper . 
The sanding was done by placing the sample face down on a 
sandpape r sheet backed by a flat sur face. Much variabil ity 
resulted from the kind of motion used during the sanding. To 
help reduce this problem, the samp les were p ressed directly 
aga ins t 320 - , 600 - , and 1500-gri t sandpaper . Dur ing the 
p r o c e s s of locat ing s o m e 1500-gri t sandpaper , this author 
found a product ca l led "Ultralap". It cons is ts of an ultra-fine 
uniform abrasive coated on a polyester wet-or-dry paper. This 
part icular lapping film is manufactured by Moyce Industries, 
Inc., Ph i l ade lph ia , which prov ided the shee ts used for this 
research . A technica l data sheet , which a lso conta ins their 
address and phone number (for addit ional information), is in 
append ix 26. The tablets p ressed against this lapping film 
y ie lded the most lambert ian ref lectance curves , as seen in 
f igures 62 and 63 . Figure 62 shows that samples which were 
not p r e s s e d direct ly aga inst sandpaper or lapping film are 
substant ial ly less lambertian (data is in appendix 27). 
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F i g u r e 62 - Different Sur face Preparat ions (1.55g/cc) 
Figure 63 compares the results from sandpaper and lapping 
f i lm p r e s s i n g s and ind ica tes that the latter is a better 
p repara t ion . 
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Figure 63 Different Sur face Preparat ions P ressed 
Against "Sandpaper" . 
There is a marked dif ference between the curves for the 
320 and 600 grit sandpapers . However, the difference between 
600 a n d 1500 grit is much l e s s , wh ich is su rp r i s ing 
cons ider ing the larger d i f ference in grit s i z e . A poss ib le 
reason is the type of backing used. After a point, finer grits do 
not result in a more uniform sur face. This is readily seen 
when compar ing the sandpaper (1500 grit) with the lapping 
film (40 microns, a luminum oxide) in figure 64. 
1500-GRIT S A N D P A P F ^ 40 -MICRON L A P P I N G FILM 
• 
f r on t back f ron t back 
F i g u r e 64 - 1500-Grit Sandpaper vs 40Lim Lapping Film 
The 9 -mic ron a n d 40-micron p r e s s i n g s y ie lded s imi lar 
re f lec tance c u r v e s . The f inal cho i ce w a s the 40-micron 
lapping f i lm. The 1.55g/cc samples obtained with the 40u.m 
film are as lambert ian as the 1g/cc tablets p ressed against 
ground g lass (see figure 65 below). Data is in appendix 28. 
1g /cc -gnd-g lass v s 1.55q/cc-40Lim tablet 
§ 2.0 T 1 
viewing angle [degrees] 
F i g u r e 65 - 1 g / c c - G n d - G l a s s vs 1 .55g/cc-40um tablet 
Figure 66 compares different sur face preparat ions for the 
1g /cc s a m p l e and ind ica tes that the d i f fe rences between 
ground g l a s s , 320-gri t , 600-grit , and 40u,m f in ishes are not 
ve ry g rea t (the g r o u n d - g l a s s f in ish be ing the wors t ) . 
Remember that the 1g/cc is too fragile to be used without a 
holder. O n e d isadvan tage of the 40u.m sample is that its 
sur face texture is easi ly destroyed when rubbed. Data is in 
appendix 28. 
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F i g u r e 66 - Different Sur face Preparat ions (1g/cc) 
2. F I N A L R E S U L T S 
The repeatabil i ty study is a critical part of this research since 
developing a standard implies obtaining the highest repeatability 
ach ievab le . 
A . R e p e a t a b i l i t y S t u d y of H a l o n S a m p l e M e a s u r e m e n t s 
Figure 67 i l lustrates the different tests carr ied out during 
the repeatabil ity study. Ten measurements were taken except 
for the med ium term check for wh ich four different tablets 
were measured . Note that the first check (same sample, no 
replacement) charac ter izes the variabil i ty assoc ia ted with the 




F i g u r e 67 - Repeatabi l i ty Study Steps 
Al l tests were done using 1.55g/cc Halon tablets pressed 
aga ins t 40u.m lapping film. The film sheets were rinsed with 
d is t i l led water and the first two Ha lon p r e s s i n g s were 
d iscarded to ensure that no dirt was left on the surface. Al l 
measurements were done at 4 5 7 0 ° and were the average of 4 
detector s c a n s . A cal ibrat ion was per formed before each 
check (4 repeat measurements of the N B S tile were made at 
4 5 7 0 ° using 4 scans) . 
The six tables containing the results for the tests are in 
appendix 29. The mean and the standard deviat ion of the 
spectral coeff icients of variation are found in table 11. 
Tab le 11 - Repeatabi l i ty Study Resu l ts 
Mean and S .D . of Spectral Coefficients of Variation 
Rss Bsp Bps Bpp Brr 
mean j S.D. mean j S.D. mean j S.D. mean j S.D. mean I S.D. 
1 0 . 2 2 b . 1 4 0.28 !0.25 0.2410.15 0.24J0.16 0.16J0.08 
2 0 .28 10.14 0.3010.18 0.3210.20 0.32I0.20 0.2210.09 
3 0.34 D.17 0.39 !0.20 0.3610.18 0.34I0.20 0.2610.07 
4 0.37 J0.15 0.42I0.25 0.3810.16 0.43I0.23 0.3210.13 
5 0.44 .0.17 0.44 I0.23 0.4110.16 0.39I0.22 0.3510.10 
6 0.63 I0.28 0.6510.17 0.8510.26 0.72I0.23 0.6410.21 
The first column of table 11 is the test number: 
1- same sample, no replacement, 
2- same sample, with replacement, 
3- different samples , same sheet, same sect ion, 
4- different samp les , same sheet, different sect ions, 
5- different samp les , different sheets , short term, and 
6- different samp les , different sheets , medium term. 
A s expec ted , the numbers inc rease with the number of 
var iab les. The va lues for test 5 compare well with N B S who 
reports total uncertainty of =0 .33% for s imi lar cond i t ions . 
The worst case is when the system is shut down each time and 
the samp les are pressed against different sheets . This gives 
an ave rage var iabi l i ty of 0 .64% for B r r - Subtract ing the 
var iabi l i ty (test 2) y ie lds a samp le variabi l i ty of 0 .42% for 
test 6. This value is somewhat higher than what was expected. 
The higher variabil i ty could be a result of preparing the four 
samp les all at once and keeping them covered with a c lean 
piece of paper. It was later d iscovered that any slight rubbing 
of the sur face resulted in a loss of the sur face roughness 
obtained by press ing against the lapping fi lm. However , as 
e x p l a i n e d further, this k ind of var iabi l i ty is much more 
acceptable than assuming a lambertian behavior. 
B. BaSOd 
The tables of the final data for B a S 0 4 are in appendix 30. 
Each table includes five ref lectance factors ( B s s , Bsp, Bps, Bpp, 
and B r r) at 69 wavelengths (390nm to 730nm every 5nm) and is 
done for 60 angle combinat ions. 
1) Compar ison With Previous Studies 
When trying to make direct compar isons with different 
authors, a few obstac les were encountered: 
a) The s a m p l e preparat ions were different, as with 
K o r t i i m 1 0 9 who p ressed samp les at high pressure 
between two p ieces of smooth paper, or Young , et 
a l . 1 2 3 who machined a sprayed coating of B a S 0 4 , or 
B u d d e 1 2 4 who mixed BaSC»4 with a binder, or Butner, 
et a l . 9 8 who measured B a S 0 4 paints. 
b) The az imuth ang le between the i l luminat ion and 
viewing ang les was not 180°, as with Brandenberg 
and N e u 1 4 who measured at 30° off the plane of 
i nc idence . 
c) The quanti ty measu red was not the bidi rect ional 
abso lu te spec t ra l re f lec tance factor but relat ive 
r e f l e c t a n c e (B i l lmeye r , et a l 7 0 ) , or d i rec t iona l 
ref lect ing funct ion (Nanjo, et a l . 2 2 ) , or luminance 
fac tor ( K a r t a c h e v s k a y a , et a l . 7 3 and C la rke , et 
a l . 125 ) . 
d) The geometry of measurement was not bidirectional 
but 0 7 d (Grum and W i g h t m a n 1 2 5 ) . 
S o m e general compar isons can still be made as seen in 
the fo l lowing pa rag raphs . F igure 68 shows different 
ref lectance factors vs specular angles. This plot is similar 
to that found in Nanjo, et a l . 2 2 except that I3SS and B p p are 
not as c lose together as the curves obtained by them. 








F i g u r e 68 
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B a S C U / Different Ref lectance Factors vs 
Specu lar Ang les 
Figure 69 below is a plot of the different B's at -75° 
inc idence and 550nm. Again comparing to Nanjo, et a l . 2 2 , 
the s a m e tendency is obtained at large specu lar angles 
w h e r e the re f l ec tance fac to rs i n c r e a s e s ign i f i can t ly . 
However , the tendency at ang les toward the angle of 
incidence is much reduced compared to the plots shown by 
Nanjo, et a l . A poss ib le explanat ion is the difference in 
sample sur face preparat ion. 
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F i g u r e 69 - B a S 0 4 / Different Ref lectance Factors 
T h e e f fec t of a n g l e - o f - i n c i d e n c e on the four 
re f lec tance fac tors if shown in f igure 70 wh ich was 
measured at 555nm and 0° viewing. Note that B s p and I3 p s 
are right on top of each other. This will happen in all the 
plots where they are both included (their va lues are a lways 
very c lose) . The trends seen in figure 70 are much less 
pronounced than the ones observed by Clarke, et a l . 2 7 Here 
a g a i n , a di f ferent su r face preparat ion is probably the 
cause . 
Viewing Angle [degrees] 
vs Viewing Ang les . 
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F i g u r e 70 - B a S 0 4 / Different Ref lectance Factors vs 
Il lumination Ang les . 
F i g u r e 71 w a s c o m p a r e d to s im i l a r c u r v e s by 
Brandenberg and N e u 1 4 who measured B a S C U paints. The 
plot was thought to be simi lar to that in the article until 
they were rea l ized to be mirror images. The ref lectance 
plot shown by Brandenberg and Neu has peaks on the 
inc idence s ide . The backscat tered ref lectance is shown to 
be much higher than the forwardly scattered ref lectance at 
high ang les . This was not the c a s e in this research . 
Brandenberg and Neu attributed the backscatter ing mainly 
to the roughness of the surface. 
B a S 0 4 , B r r , 5 5 5 n m 
2.0 1.6 1.2 0.8 0.8 1.2 
F i g u r e 71 - B a S C U / Gonio Plot of B rr at 555nm for 
D i f fe ren t I l luminat ion and V i e w i n g 
Ang les . 
S ince figure 71 was plotted at 555nm and Brandenberg 
and Neu's was done at 507nm, another gonio plot was drawn 
at 5 0 5 n m a n d - 7 5 ° i l l um ina t i on to ve r i f y the 
b a c k s c a t t e r i n g f r o m the B a S 0 4 s a m p l e . He re , 
backscat ter ing radiation means radiation ref lected toward 
the same side of the normal to the sample as the incident 
ang le is . F igure 72 d o e s show s o m e backsca t te red 
re f lec tance but the largest peak is def in i te ly in the 
fo rward -sca t te red d i rec t ion . 
B a S 0 4 , 5 0 5 n m , Brr 
90 
F i g u r e 72 - B a S 0 4 / Gonio Plot of B r r at 505nm for -75° 
i l lumination and different viewing ang les . 
The last compar ison is shown in figure 73 below which 
shows the Brr of B a S C U at 600nm for different angles of 
incidence and viewing. The data is normalized to the value 
at 0° inc idence to match the data plotted in Weidner and 
H s i a . 2 4 The same trends as in the article are obtained, i.e. 
the re f l ec tance fac to rs are s l ight ly lower at larger 
viewing angles for smal l angles of incidence but are higher 
for large ang les of inc idence. At -75° inc idence, a large 
peak occur at the specu la r ang le . The backscat te red 
ref lectance is higher in Weidner and Hs ia 's plot than the 
one obtained here. However, direct compar ison of data is 
l imited because the angles used in the article are different 
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F i g u r e 73 - B a S C U / Normal ized 6 r r at 600nm 
for Different Ang les of Il lumination 
and Viewing. 
2) How Lambert ian is BaSO/ i? 
Figure 74 below is a linear plot of figure 71 and has the 
s a m e format as f igure 73 except that the data are not 
normal ized. The 555nm wavelength was selected because 
it cor responds to the maximum visual response. 
View Angle [degrees] 
F i g u r e 74 - B a S C U , B r r , 555nm, six angles of incidence 
It is interesting to note that the six curves intersect at 
approx imate ly 42° viewing angle. No explanation can be 
sugges ted for this behavior . Append ix 31 compares the 
gonio plots for these six incident angles (note that s ince 
the software package could not take negative va lues, 90° 
was added to the angles). 
S ince figure 74 seems to indicate that B a S C U is most 
lamber t ian at -45° i l luminat ion, this part icular curve is 
plotted again in figure 75 using a different sca le . 
1.1 
B a S 0 4 . Brr. 555nm. -45° i l luminat ion 
View Angle [degrees] 
F i g u r e 75 - B a S 0 4 , B r r , 555nm, -45° i l lumination. 
The data are normalized to 0° viewing and gives values 
of 0.911 and 1.030 at -75° and 75° v iewing respect ively. 
This means the B a S C U varied from =-8.9% to +3% relative 
to the lambert ian line (1.0) over the -75° to 75° range. If 
these numbers are calculated at 30° , the variation is 0.6% 
which ind icates that B a S 0 4 is c lose to being lambertian if 
smal l angles of viewing are considered. Table 12 includes 
the variation found at 30° for the 6 angles of incidence (all 
data being first normal ized to 0° viewing). 
T a b l e 12 - B a S 0 4 / D e p a r t u r e f r o m L a m h f t r t i a n B e h a v i o u r 
at 30° v i e w i n n . 
angle Qf inc idence variation from l.fi 
- 1 5 ° 2.2% 
- 3 0 ° 0.7% 
- 4 5 ° 0.6% 
- 6 0 ° 2.2% 
- 7 5 ° 4.8% 
NOTE: 0° incidence could not be normal ized for 0° 
viewing (since it could not be measured at 
that angle combinat ion). 
The general conclusion of this short study is that B a S 0 4 
is c lose to being lambertian only in a restricted range of 
angles of il lumination and viewing. However, only a single 
measurement was made of a single sample. It is suspected 
that because it is so hard to get a uniform pressing out of 
B a S 0 4 powder, there is a large variability in the surface 
preparat ion between different samples . 
3) How spectral ly non-select ive is B a S Q 4 ? 
A des i rab le character ist ic for white standard materials 
is that they be spectral ly non-select ive and stay so under 
al l cond i t i ons of i luminat ion and v i ew ing . Th is is 
part icular ly important if the wavelength cal ibrat ion of an 
inst rument is not accura te . A spectra l ly non-se lec t ive 
samp le at tenuates any ref lectance factor error assoc ia ted 
with a wavelength shift. A rather surprising result is that 
B a S 0 4 b e c o m e s spectra l ly se lec t ive at large specu la r 
ang les . A l s o , spect ra l non-select iv i ty means that when 
ca l ibrat ing the instrument for the 1 0 0 % point, detector 
linearity problems are prevented at that end of the sca le . 
Figure 76 is a plot of the B a S 0 4 Brr at different specular 
angles vs wavelength. 
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F i g u r e 76 - B a S C U . Brr, different specu la r ang les vs 
wave leng ths . 
The first interesting point in figure 76 is the behaviour 
of Brr at - 7 5 7 7 5 ° . Contrary to the results obtained at the 
four other specu lar ang les, there is an upward tendency in 
the Brr va lues as the wavelength gets higher. A possible 
r e a s o n is that at g raz i ng a n g l e s a larger specu la r 
component is present and the effect of scattering (which is 
wavelength dependent) is different. 
F igure 77 shows the s a m e plot as in figure 76 but 
ignoring the 75° specular -angle curve. 












F i g u r e 7 7 - B a S C U , Brr, 15°, 30°, 45°, and 60° specular angles vs 
wave leng th . 
The curves obtained are relatively flat from =420nm to 
730nm. To know how flat they actually are at each angle, 
the mean , s tandard deviat ion, and coeff icient of variation 
of the spectra l Brr's are calculated for each case and the 
results presented in table 13. 
T a b l e 13 - B a S Q 4 / "Flatness" of specular angles 
spectra l curves . 
Ang les Mean S . D . C .V . 
- 1 5 ° 1 5 ° 1.074 0.007 0.69% 
- 3 0 7 3 0 ° 1.055 0.009 0.86% 
- 4 5 7 4 5 ° 1.049 0.011 1.09% 
- 6 0 7 6 0 ° 1.125 0 .015 1.29% 
- 7 5 7 7 5 ° 2 .684 0.370 13.79% 
4) How does B a S O ^ affect different polarization components? 
T h e d i f ferent re f l ec tance fac to rs for the four b a s i c 
polar izat ion condit ions are plotted in figure 78. 
B a S Q 4 . 0745° 
540 590 640 
Wavelength [degrees] 
F i g u r e 78 - B a S 0 4 ) B's, 0° /45° vs wavelength 
The ref lectance factors in figure 78 are paired as fol lows: 
a) B Ss and B p p which are approximately equal to 1.08, and 
b) B s p and B p s which are approximately equal to 0.98. 
The lower ref lectance va lue for B s p and B p s is attributed to 
the samp le partial ly polar iz ing the ref lected radiation. S ince 
the two polar izers are c rossed in this case , any imbalance has 
a direct effect on the readings. 
The next f igure is s imi lar to f igure 78 but the angle 
combinat ion is now -75 ° /75 ° which was chosen because it 
represents an extreme case . 
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F i g u r e 79 - B a S 0 4 , B's, -75° /75° vs wavelength. 
In this c a s e , B s p and B p s agree but B s s and B p p are much 
different. To thoroughly understand what is going on , more 
study must be done regarding the effect of density, molecular 
structure, and sur face preparat ion of the pressed samples on 
polar izat ion through the sys tem. Th is is outside the scope of 
this thes is . 
F igure 80 shows the effect of v iewing angle on the four 
ref lectance factors at 0° i l luminat ion. 
B a S Q 4 . 555nm. 0°il l 
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90 
F i g u r e 80 - B a S 0 4 , 555nm, 0°ill vs viewing angle. 
The re is not much d i f ference between the four B's at 
different v iewing ang les . However , this does not hold true 
when plotting the s a m e graph at -75° il lumination as seen in 
f igure 81 . The di f ference at -75° was al ready i l lustrated in 
figure 79 where B s s had the largest va lues. 
B a S Q 4 . 555nm. -75°ill 
T 1 P 
-90 -75 -60 -45 -30 -15 0 15 30 
Viewing Angle [degrees] 
F i g u r e 81 - B a S 0 4 , 555nm, -75° ill vs viewing angle. 
Figure 81 also shows that the difference between the four 
B's is only large in the forward-scattered direction. Note that 
these higher va lues for B s s and B p p are what makes the B r r 
va lues go up ( remember that B r r is the average of the four 
bas ic B's). 
C. Halon 
The 60 tables for the Halon data are in appendix 32. 
1) Compar ison with Prev ious Studies 
Here aga in , direct compar i sons are difficult to make 
because: 
a) the Halon samples density was different (Grum and 
S a l t z m a n , 8 7 Weidner and Hsia ,24 and Weidner , et 
al .99), 
b) Halon was used as an integrating sphere coating 
(Eckerle, et al .88 and Saunders and Ottsa), 
c) the study was related to f luorescence measurements 
(Saunders and Ott89), 
d) the measurement geometry was different (Venable, 
et al.94 and Budde, et al.96), 
e) Halon was sprayed instead of p ressed (Schutt, et 
al.,86Schutt, et al.,97 and Butner, et al.98), 
f) Ha lon w a s used to make "s in tered mixtures of 
p h o s p h o r s in po l y te t ra f l uo roe thy lene res in for 
f luorescence standards" (Weidner, et al. ioo), 0 r 
g) the measurement angle combinat ions were different 
(Grum, et al.30). 
However , the fol lowing genera l compar i sons can be 
made . F igure 82 is the B r r for Ha lon at 600nm (0° 
incidence) for different v iewing ang les . 
1 0 2 0 30 40 50 60 
Angle (degrees) 
70 80 90 
F i g u r e 82 - H a l o n ® . I3 r r, 600nm, 0° inc idence 
vs viewing angle (log scale) . 
A logar i thmic sca l e was se lec ted for the y-ax is to 
compare this graph to the one in Grum and Saltzman87 
which led to the conclus ion that "Halon pressing is a nearly 
perfect d i f fuser" . However , if these da ta are plotted 
against a l inear sca le (as in figure 83), the curve departs 
from a lambert ian behaviour. Therefore, Halon® is not as 
perfect a diffuser as first indicated by the article. 
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F i g u r e 8 3 - Ha lon, 8 r r , 600nm, 0° inc idence 
vs viewing angle (linear scale) . 
F igure 84 compares Weidner and Hs ia 's results24 with 
the data obtained in this research. Note that the data points 
were normal ized to the value at 0° viewing. The angles of 
i l lumination used in the article were -10° , -30° , -50° , and 
- 7 0 ° and the v iewing angles were -80° to 80° every 10°. 
The on ly s ign i f icant d i f fe rences are at v iewing ang les 
larger than 60° and are probably due to the different 
sample densi t ies (1g/cc in the article vs 1.55 g/cc) and the 
su r face prepara t ion ( p ressed aga ins t g round g l a s s vs 
lapping fi lm). The remaining portion of the two curves 
indicates that the results obtained are almost identical. 
Ha lon . Brr. 600nm. -30°i l l . 
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F i g u r e 84 - Ha lon, B r r , 600nm, -30° incidence 
vs viewing angle . 
The next f igure compares five angles of inc idence for 
Ha lon , 8 r r , 600nm vs viewing ang les . A similar graph is 
found in Weidner and Hsia24 and shows the same trends, i.e. 
there is not much change in the ref lectance factors values 
in the backsca t te red direct ion but there is a signif icant 
inc rease in the forward-scattered direct ion. This increase 
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F i g u r e 85 - Ha lon , normal ized B r r at 600nm, for 
different ang les of i l lumination and 
viewing . 
2) How Lambert ian is Halon? 
F igu re 86 s h o w s B r r at 555nm for six ang les of 
incidence vs . viewing angles. The data are not normalized. 
F i g u r e 86 - Ha lon , I3rr> 555nm, six angles 
of incidence vs viewing angles. 
The six cu rves from f igure 86 intersect at =3 3 ° 
v i e w i n g . T h e f lat test cu rve is the one for -30° 
i l lumination and is plotted using a different sca le in figure 
87. 
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F i g u r e 87 - Ha lon®, B r r , 555nm, -30° i l lumination 
(l inear plot). 
The data is normal ized to 0° viewing and gives values 
of 0.804 at -75° and 1.008 at 45° v iewing. This means 
H a l o n ® var ied from -19 .6% to +0.8% from the lambertian 
line (1.0) over the -75° to 75° range. Interestingly, Halon® 
is ex t reme ly lamber t ian past the -30° v iew ing ang le 
(towards posit ive angles) . In fact, it var ies only between -
0 .86% and +0.77% for v iewing ang les of -15° and +75° . 
T h e s e percentages cor respond to ref lectance factor va lues 
of -0.009 and +0.008 respect ively. Figure 88 is a gonio 
plot of the s a m e da ta as f igure 87 and makes this 
lamber t ian behav iou r more obv ious . R e m e m b e r that 
b e c a u s e of so f tware l imi tat ions, 90° w a s added to all 
angles of incidence to make them positive. 
H A L O N . B r r . 5 5 5 n m . - 3 0 ° i l l u m i n a t i o n 
90 
F i g u r e 88 - Ha lon , I3 r r, 555nm, -30° il lumination (polar plot). 
3) How spectral ly non-select ive is Ha lon? 
Figure 89 is a plot of Halon B r r at different specu la r 
angles vs . wavelength. 
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F i g u r e 89 - H a l o n . B r r , d i f ferent s p e c u l a r 
angles vs wavelengths. 
At - 7 5 7 7 5 ° , B r r is much higher (=2.5 times) than at -
1 5 ° , -30°, -45° , or -60° specular . At this larger angle, 
the sur face roughness has more inf luence on the reading 
because of effects like shadowing between mirror facets, 
if th is theory is a c c e p t e d to exp la in the ref lect ion 
behav iour of radiat ion when incident on rough sur faces . 
Figure 90 uses a different sca le to minimize the effect at 
75° specular angle. 
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F i g u r e 90 - Ha lon , B r r , -15° , -30° , -45° , and -60° 
specular angles vs wavelength. 
The curves are relatively flat from =420nm to 730nm. 
Tab le 14 s h o w s how flat they actual ly are over this 
spect ra l range. 
T a b l e 14 - Halon / "F la tness" of specular angles 
spectral curves . 
A n c l e s Mean S . D . C . V . 
- 1 5 ° 1 5 ° 1.065 0 .003 0.25% 
- 3 0 ° / 3 0 ° 1.054 0 .003 0.26% 
- 4 5 ° / 4 5 ° 1.085 0.004 0.38% 
- 6 0 ° / 6 0 ° 1.287 0 .013 0.98% 
- 7 5 ° / 7 5 ° 2 .660 0 .099 3.73% 
1.30 H 
1.20 
A s seen in appendix 32, coeff ic ients of variation were 
ca lcu la ted for each ref lectance factor at 69 wavelengths. 
An extensive study can be done on how these coefficients 
va ry with w a v e l e n g t h , d i f ferent a n g l e s , and va r ious 
ref lectance factors. An area which must be considered is 
the error introduced in the data by the general practice of 
assuming lambert ian behavior in compar ison to the error 
introduced because of the variability in the measurements? 
To answer this quest ion, plots can be made using y-error 
bars represent ing the s tandard dev ia t ion (coeff icient of 
variat ion t imes the mean and then div ided by 100). The 
criterion is that if the lambertian curve (horizontal line) is 
inc luded within the error bars , a lambert ian assumpt ion 
i n t roduces a sma l l e r error than us ing the numbers 
measured in this research. Figure 91 illustrates this point 
for the wave length X = 555nm. The coeff ic ients for the 
five ref lectance factors vary from 0.38% to 2 .25% for B s s , 
0 .26% to 2 .36% for B s p , 0 .42% to 2 .69% for B p s , 0 .28% to 
5 . 9 0 % for B p p , and 0 .37% to 2 . 2 5 % for B r r - Large 
i l luminat ion and v iewing ang les y ie ld higher coeff ic ients 
of var ia t ion. 
Halon . 555nm. 0° i l luminat ion 
It is obvious from the curves of F ig . 91 that past ± 1 5 ° 
v iewing, a lambert ian assumpt ion introduces unacceptable 
errors. Figure 92 shows the worst c a s e encountered at 
555nm ( f3 p p at -75° i l lumination). 
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F i g u r e 92 - Ha lon , 555nm, -75° i l lumination, 
Rpp. y-error bars. 
5) H o w d o e s Halon®- a f fec t d i f fe ren t p o l a r i z a t i o n 
c o m p o n e n t s ? 
The s a m e procedure was fol lowed for B a S O / i . Figure 93 
c o m p a r e s the four ref lectance factors vs . wavelength at 
0 7 4 5 ° . 
F i g u r e 93 - Halon, B's, 0° /45° vs wavelength. 
The pair ing between ref lectance factors is still present 
but the curves are farther apart in each pair. A likely 
reason is the polymer structure of Halon® which has long 
cha ins poss ib ly creat ing a pattern in the press ing and 
therefore affecting polar izat ion in a particular manner. 
Figure 94 s h o w s the four cu rves at - 7 5 7 7 5 ° . The 
B S p/Bps cu rves are s imi lar but the B s s / B p p cu rves are 
sp read apart approx imate ly one ref lectance unit. Here 
aga in , this increase in the B s s /Bpp va lues result in higher 
Brr 'S. 
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F i g u r e 94 - Halon, B's, -75° /75° vs wavelength. 
Figure 95 below is the plot of the four basic B's against 
v iewing angle. 
Ha lon . 555nm. 0°ill 
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F i g u r e 95 - Halon, 555nm, 0° ill vs viewing angle. 
However , the v iewing angle has quite an effect on the B 
va lues when il luminating at -75° as seen in figure 96. The 
high va lues at +75° viewing for B s s and B p p were a lso 
evident in figure 94 where their curves were much higher 
than the B s p and B p s ones. 
HALON. 555 nm. -75°ill 
t B -B- g 
i I • i • i i i i i i i i i i i i i i i i i i i i | 
-90 -75 -60 -45 -30 -15 0 15 30 45 60 75 90 
Viewing Angle [degrees] 
Figure 96 - Halon®, 555nm, -75°il l vs viewing angle. 
Halon® vs BaSO* 
1) Wh ich material is most lambert ian? 
To c o m p a r e the two powders , the s a m e condi t ions 
(angles, wave length , and polarization) must be used. As 
d i s c u s s e d p rev ious ly , B a S 0 4 is most lambertian at -45° 
i l luminat ion and Halon® at -30° i l lumination. Figure 97 
c o m p a r e s the two mater ia ls at -30° i l luminat ion (data 
normal ized for 0° viewing). A polar version of this plot is 
in appendix 33. 


















15 c g 
u 
CD 
CQ -30 -15 0 15 30 45 
Viewing Angle [degrees] 
F i g u r e 97 - B a S 0 4 vs Halon®, B r r , 555nm, -30°ill vs 
viewing angle. 
In f igure 97, B a S C ^ is more lambert ian for ang les 
between -75° and -15° but Ha lon is definitely better 
f rom -15° to + 7 5 ° . For the -15° to 75° reg ion, the 
coeff ic ients of variat ion for B a S C U and Halon® are 2.74% 
and 0.60%, respectively. 
Figure 98 below is the same plot as figure 97 but at -
4 5 ° i l lumination. A polar vers ion of this plot is in appendix 
34 . B a S 0 4 is overa l l more lamber t ian in this c a s e . 
Calcu la t ing the coef f ic ients of var iat ion over the -15° to 
75° range give 1.21% for B a S 0 4 and 7.12% for Halon. 
B a S Q 4 v s H a l o n - Brr . 5 5 5 n m . -45° i l l u m i n a t i o n 
-100 0 100 
Viewing Angle [degrees] 
F i g u r e 98 - B a S 0 4 vs Halon®, B r r , 555nm, -45°i l l 
vs viewing angle. 
At this point, it is easy to conc lude that, from -15° to 
7 5 ° , Halon is more lambertian at -30° incidence than BaSC l * 
at -45° inc idence. However , compar isons under different 
measurement condi t ions should be avoided s ince they are 
less meaningful . To properly evaluate how lambertian each 
material is, plots shou ld be made at many different angle 
c o m b i n a t i o n s a n d w a v e l e n g t h s . He re a g a i n , su r face 
preparat ion and density have a major effect on the results 
s i nce part of the ref lect ion is bounced directly off the 
su r face , and part of it penetrates the samp le first and 
emerges back out. 
2) Wh ich material is most spectral ly neutral? 
Figure 99 is a plot of the curves already seen in figures 
76 and 89 for the 75° specular angle for B a S O * and Halon 
respect ively (using a larger sca le for emphasis) . 
B a S Q 4 vs Ha lon. Brr. 75° specu la r angle 
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390 490 590 690 
wavelength [degrees] 
F i g u r e 99 - BaSOd vs Halon, B r r , 75° specu lar 
angle vs wavelength. 
The main point i l lustrated by f igure 99 is that Halon is 
substant ia l ly more neutral than B a S C U over the 390nm to 
730nm range at that large angle. The shape of the B a S C v 
cu rve i nd i ca tes that the ref lect ion shou ld be ye l low-
o range . Th is co lo red ref lect ion was observed v isual ly . 
Tab les 15 and 16 show the descr ipt ive stat ist ics of the 
data points for B a S C U and Halon®, respectively. 
T a b l e 15 - B a S Q / i . Brr. 75° specular angle 
I D Desc r i p t i ue S t a t i s t i c s ^ = 
Data F i le : B a S 0 4 , s p e c , i n -
va r i ab le : - 7 5 / 7 5 Observat ions: 35 
Minimum: 2 .18700 Maximum: 3.45400 
Range: 1.26700 Median: 2.61000 
Mean: 2 .68449 Standard Error: 0.06259 
Var iance: 0.13709 
Standard Deviat ion: 0.37026 
Coe f f i c i en t of Var ia t i on : 13.79256 
T a b l e 16 - Ha lon. B r r . 75° specular angle 
Data F i le : H a l o n ^ p e c . B r r 
Var iab le : - 7 5 / 7 5 Observat ions: 35 
Minimum: 2 .35800 Maximum: 2.80700 
Range: 0 .44900 Median: 2.62700 
Mean: 2 .63786 Standard Error: 0.01986 
Var iance : 0.01380 
Standard Deviat ion: 0.1 1749 
Coe f f i c i en t of Va r ia t i on : 4 .45410 
The range covered by the B a S 0 4 Brr va lues is almost 
three t imes that of Halon® and its coeff icient of variation 
is 13.79% vs. 4 .45% for Halon®. 
Referr ing to F ig . 77 for B a S 0 4 and 90 for Halon®, the 
curves appear relatively flat for both materials. The B a S 0 4 
curves do show more variat ion than Halon® but still stay 
flat. Table 13 and 14 (seen previously) indicate that Halon 
is overa l l spect ra l ly more neutral (at least for specu lar 
angles) . Figure 100 below shows a similar compar ison at 
0 ° / 4 5 ° . 
B a S Q 4 v s H A L O N . Brr. 0°/45° 
1.05 
0.95' 
390 490 590 690 
Wavelength [degrees] 
F i g u r e 100 - B a S 0 4 vs Halon®, B r r , 0° /45° vs wavelength. 
E v e n here , Halon® is spectra l ly more neutral than 
B a S 0 4 . The coefficients of variation for 415nm <X> 730nm 
are 0 .41% for B a S 0 4 and 0.20% for Halon®. 
3) Wh ich mater ia l most affects the different polar izat ion 
c o m p o n e n t s ? 
C o m p a r i n g B a S 0 4 to Halon reveals some interesting 
di f ferences. F igures 78 and 93 were intentionally plotted 
using the s a m e sca le to facil i tate the d i scuss ion . Halon 
def in i te ly af fects the different B's more than B a S 0 4 at 
0 7 4 5 ° , poss ib l y b e c a u s e of its po lymer structure as 
opposed to the crystall ine structure of B a S 0 4 . 
F igures 79 and 94 compare the two mater ials at -
7 5 7 7 5 ° . At this ang le comb ina t ion , B a S 0 4 loses its 
s p e c t r a l neutra l i ty for B s s wh ich impl ies B r r will be 
slightly larger in the red end of the spectrum. 
F igures 81 and 96 show the marked effect of large 
v iewing ang les on B s s and B p p for B a S 0 4 and Ha lon , 
respect ive ly F igure 101 inc ludes these two ref lectance 
factors for the two mater ials. 
BaS04 vs Halon. 555nm. 75°ill 
| Bss BaS04| 
lu Gss Halon 
/ a | Bpp Halon | 
/ If BppBaS04 
— i — i — i — i — • — i — i — i — i — i — i — r — i i — | — i — | — i — i — i — i — i — i — i — 
-90 -75 -60 -45 -30 -15 0 15 30 45 60 75 90 
Viewing Angle [degrees] 
F i g u r e 101 - B a S 0 4 vs Halon®, B s s & B p p , 5 5 5 n m , -75° 
i l lumination vs viewing angle. 
A rather surpr is ing behavior is shown by the I3S S curve 
for B a S C U in figure 101. In all the other reflectance factor 
g raphs s e e n prev ious ly , a smooth transit ion to the last 
point of Bss B a S 0 4 is expected. A lso , the way the Halon®-
B s s and - B p p behave (somewhat "paral lel") indicates that 
B a S 0 4 should probably be similar. Instead, the B p p - B a S 0 4 
curve is below the B p p -Ha lon® curve but the B s s - B a S 0 4 one 
is higher thant the B s s -Ha lon® one. The only possibility is a 
bad reading at that po lar izat ion and angle combinat ion 
(assuming the curve is incorrect), which is not impossible 
c o n s i d e r i n g only one read ing was taken for B a S C ^ . 
R e m e m b e r that Halon® was the final choice for this study 
and B a S 0 4 was mainly included to provide comparison data. 
IV. C O N C L U S I O N 
The object of this research was to develop a photometric primary 
transfer s tandard for ref lectance goniospectrophotometry. Impl ic i t 
in this objective was identifying a repeatable procedure that could 
be followed in any primary or secondary laboratory. In other words, 
rather than ca l i b ra t ing an ind iv idua l mater ia l , a s t a n d a r d i z e d 
method of sample preparation would yield a reference material with 
known spect ra l character with respect to ang le . B a s e d on this 
objective, the research was success fu l . The fol lowing summar izes 
the f ind ings of th is r e s e a r c h and a d d i t i o n a l l y d e s c r i b e s 
improvements in method, instrument des ign , and topics for future 
research. 
1. C O N C L U S I O N S 
A . S a m p l e P r e p a r a t i o n 
Many factors are important when preparing pressed tablets 
of Halon: 
1) The densi ty must be contro l led. In genera l , a lower 
d e n s i t y resu l ts in a more lambert ian behav io r f o r 
ident ical sur face preparat ions. The importance of this 
fac tor w a s s t r e s s e d in 1985 dur ing an e x t e n s i v e 
laboratory in te rcompar ison which had to be repeated 
b e c a u s e the large range of Ha lon s a m p l e dens i t ies 
resul ted in unaccep tab le variabi l i ty in the re f lec tance 
m e a s u r e m e n t s . " 
2) Sinter ing of the press ings can be used to obtain more 
sturdy s a m p l e s . T h e ef fect on the re f lec tance is 
negl igible. However, the operation is del icate s ince the 
tablets sur face tends to curl during the cooking operation 
(depending on oven design). A lso , care must be taken to 
never exceed 425°C (797°F), at which point decomposit ion 
products may be given off which are harmful if inhaled. 
3) Di f ferent p repara t ions result in s ign i f icant ly dif ferent 
gon iospec t ropho tomet r i c re f lec tance cu rves . The best 
method found exper imenta l ly is to p ress Halon tablets 
against lapping film (Ultralap, for example) backed by a 
flat surface (like a piece of g lass) . 
4) The samples must be thick enough to be opaque (8mm is 
required for Halon). 
B) M e a s u r e m e n t T e c h n i q u e 
1) P o l a r i z a t i o n 
A s s h o w n by the exper imenta l resu l ts , po lar izat ion 
cannot be neglected. Instruments almost a lways introduce 
some polar izat ion effects at either the i l lumination or the 
de tec t i on leve l a n d s h o u l d not be a s s u m e d to be 
polar izat ion-free unless integrating spheres or opal g lasses 
are used correct ly. Dif ferences of the order of 10% were 
measured between the B s s /Bpp and the B s p / B p s components 
for B a S 0 4 and Halon® at 0745° . In the case of B a S 0 4 , the 
B s s and B p p curves were similar, and the B s p and B p s were 
a lso simi lar. For Halon®, B s s was larger than B p p and B s p 
larger than B p s by =3%. At 75° specu lar angle, B r r was 
=150% higher that at lower specular angles (15°, 30°, 45°, 
and 60°) for both mater ia ls. The polar izat ion components 
c a u s i n g th is i n c r e a s e were B s s and B p p wh ich were 
respectively 4 0 0 % and 2 5 0 % higher than B s p and B p s . 
2) Ang le Resolut ion 
Al l plotted curves were smooth and wel l -behaved, thus 
means there is no need to use tiny angle increments when 
making gon iospect rophotomet r ic s tud ies of white diffusing 
sur faces. A lso , the expected peaks at specular angles were 
literally non-existent for B a S O * and Halon. 
3) Wave length Resolut ion 
Here aga in , all curves were smooth. However , smal l -
increment da ta a l low accura te interpolat ions for different 
bandwidths (10nm or 20nm, for example). 
4) Proper Cal ibrat ion 
It is a lways important to ensure proper wave length 
ca l ib ra t ion for the instrument and ref lectance cal ibrat ion 
for the samp les . However, with white samples like BaSCu 
and Ha lon®, the error introduced by being slightly off is 
s m a l l e r b e c a u s e of their spec t ra l neutral i ty over the 
measurement range. 
C) R e s u l t s 
1) Variabil i ty in Halon& Measurements 
The coef f ic ients of var iat ion of Halon® for I = 555nm 
varied from 0.26% to 5.90%, depending on angle combinations 
and re f lec tance factor c o m p o n e n t s . At first, this =6% 
variabil i ty seems unacceptable but it is much more accurate 
than assuming lambert ian behavior for Halon®. Therefore, 
Halon® is repeatable enough to be used as primary transfer 
s tandard (especial ly at larger angles) . 
2) Lambert ian Behav io r 
T h e i l luminat ion/detect ion cond i t ions have a marked 
effect on how lambert ian each material is. B a S 0 4 is more 
lamber t ian than Halon® at -45° i l lumination whereas the 
opposi te is true at -30°. However, the main conclus ion is 
that neither material is lambert ian for any large range of 
ang les . 
3) S p e c t r a l Non-se lec t i v i t v 
H a l o n ® retains its neutrality much better than B a S 0 4 
over the whole range of angles (4.45% variation for Halon vs 
13 .79% for B a S 0 4 at 75° specular). Even at 0745° , Halon® 
displays a flatter curve than B a S 0 4 (0.20 % vs 0.41%). 
2. R E C O M M E N D A T I O N S 
A. M e t h o d 
1) Improve the p rec i s ion of the inst rument so that 4 
measurements are cons idered enough to well determine 
the mean (see next section about instrument). 
2) If 1 cannot be ach ieved , make more measurements to 
reduce random error (either by taking more scans for each 
measurements or by measuring more samples) . 
3) U s e control charts (using both x bar and the range R) in 
conjunct ion with s tandard reference materials to monitor 
the per formance of the instrument. An example of an x 
bar graph is seen in figure 102 (based on reference 108). 
x bar contro l chart 
1 o 
F i g u r e 102 
20 30 40 
Accumulated Days 
Example of x-bar Control Chart. 
50 
U C L s tands for "upper control limit", U W L is "upper 
warn ing limit", L C L is " lower control limit", and L W L is 
"lower warning limit". An example of an R control chart is in 
f igure 103. 
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F i g u r e 103 - Example of R Control Chart. 
4) U s e a temperature cont ro l led room to ensure proper 
functioning of all components (especial ly the detector). 
B. I n s t r u m e n t a t i o n 
Improvements for the goniospectrophotometer could include: 
1) A more stable lamp (to prevent drifts) and variations) and 
use a log book for recording usage of this lamp (or even 
better, connect a recording timer to the lamp). 
2) A n optical table as the instrument platform. 
3) Computer control of the polarizer angle. 
4) A double monochromator (for less stray light) and P M T 
(for sensit ivity), if not using the Spec t raScan . 
5) Incorporat ion of all required cal ibrat ion components as 
part of the instrument: 
a) L A S E R and mirrors for al ignment, 
b) mercury cadmium lamp for wavelength cal ibrat ion, 
c ) ca l ibra ted standard lamp for photometr ic cal ibrat ion, 
and 
d) N B S - c a l i b r a t e d t i le for a b s o l u t e - m e a s u r e m e n t 
c a l i b r a t i o n . 
6) A smal ler v iewing spot to al low measurements at larger 
v iewing ang les (assuming an i l lumination patch of the 
s a m e width as previous is kept). 
7) Modi f icat ion of the detector arm to al low full scanning 
a round the samp le without having to flip the samp le 
holder and rotating the sample when the detector reaches 
the i l lumination b e a m . The present arrangement is in 
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detector arm 
F i g u r e 104 - Present Detector Arm Arrangement. 
A s u g g e s t i o n for the new setup is in f igure 105. 
Al ignment is a concern with this new arrangement s ince 
there are now two pr isms in the detecting beam path. The 
best approach is probably to align and permanently "lock" 
the two p r i sms to the post and then adjust other 
componen ts to al ign the sys tem (rotation of the pr ism 
post and posit ioning of the detector). It is important that 
the des ign of the detector supporting bracket enable the 
opera to r to look through the detec tor e y e p i e c e for 
al igning the sample sur face. Another advantage is that 
the detector is sitting on top of the arm and not at 90°, 
thus result ing in a twisting moment on the arm rotation 
bear ings. A l so , the counterweight is not needed s ince the 
center-of-gravi ty of the detector can be posi t ioned such 
that its moment will ba lance the other s ide of the arm). 
B e c a u s e of the longer detect ing path, a 1/4° aperture is 
suggested instead of the present 1/2° (remember that the 
Pr i tchard-aper ture mirrors are in terchangeable) . Watch 




F i g u r e 105 - Suggested Detector Arm Arrangement. 
8) U s e a smal ler s ize polarizer to al low getting c loser to the 
i l l umina t ion b e a m wi thout b l ock ing it. The only 
requirement is that the polarizer be large enough not to 
be the limiting aperture in the detect ing sys tem beam 
(the Pri tchard aperture has to be the field stop). 
C . F u r t h e r S t u d i e s 
In the d iscuss ion sect ion of this thesis, many parameters 
had to be f ixed to limit the number of possibil i t ies when 
plotting the results. An in-depth analysis should be done 
possibly under the following headings: 
1) L a m b e r t i a n b e h a v i o r : plot the different ref lectance 
factors at se lec ted wavelengths vs . both the il lumination 
and v iewing ang les . The perfect tool for this kind of 
study is a 3D plot (s l ice, wire- f rame, or surface). An 
e x a m p l e of a typ ica l plot is g iven in append ix 35 . 
C o m p a r e these more deta i led results with authors who 
s tud ied top ics l ike "Ref lec t ion behav ior of the perfect 
d i f f use r unde r rea l c o n d i t i o n s " , 1 1 1 " U n i d i r e c t i o n a l 
r e f l e c t a n c e of i m p e r f e c t l y d i f f u s e s u r f a c e s " , 1 4 
" R e f l e c t a n c e va r iab les of c o m p a c t e d p o w d e r s " , 1 2 6 and 
"Light reflection from rough s u r f a c e s " . 1 2 7 
2) S p e c t r a l n e u t r a l i t y : plot the dif ferent re f lec tance 
factors at many different i l lumination or v iewing angles 
vs . wavelength (3D plots), 
3) P o l a r i z a t i o n : compare the different ref lectance factors 
at different angles and wavelengths. The depolar izat ion 
of both BaSOd and Halon could also be calculated and 
plot ted. A good review on depolar izat ion effects is 
C la rke , et al 2 7 The areas covered by different authors 
inc lude: " S o m e polarization character ist ics of magnesium 
o x i d e a n d o t h e r d i f f u s e r s " , 1 1 7 " R e f l e c t i o n a n d 
po la r i za t ion proper t ies of powder m a t e r i a l s " , 1 2 8 "The 
effect of opt ical polar izat ion on reflection s p e c t r a " , 1 2 9 
a n d "E f fec t of P o l a r i z a t i o n on re f l ec tance Fac to r 
M e a s u r e m e n t s " . 1 3 0 
4) O f f - specu la r m a x i m a : this wel l-known phenomenon has 
been observed in the data and should be compared to 
s t u d i e s on " O f f - s p e c u l a r p e a k s in the d i rec t i ona l 
distr ibut ion of d i f fusely ref lect ing m a t e r i a l s " , 6 3 "Theory 
for o f f -specular ref lect ions from roughened s u r f a c e s " , 6 5 
a n d " P o l a r i z a t i o n , D i rec t iona l D is t r ibu t ion , and off-
specular peak phenomena in light reflected rom roughened 
s u r f a c e s " , 1 3 1 
5) He lmho l tz reciprocity l aw : remember that the geometry 
of the i l luminat ion and de tec t ion sys tem must be 
identical under exchange. Compar isons should be made at 
many angle combinat ions to see if the lack of reciprocity 
due to the imperfect instrument i nc reases with larger 
angles, and 
6) Re f l ec tance models for the two materials: model the re-
f l ec tance factor da ta us ing mul t i -parameter equat ions 
and maximize the fit. Such studies have been done on 
B a S 0 4 paint by H a r r i s o n , 1 3 2 who built an e ighteen-
parameter model , and Y o u n g , et a l . 1 2 3 who did one with 
th ree p a r a m e t e r s wh ich p roved to be super io r to 
Ha r r i son ' s . 
Other goniospect rophotometr ic s tudies (new measurements) 
cou ld inc lude ex tens i ve s tud ies on the effect of densi ty , 
env i ronmen t tempera tu re , humidi ty , t h i c k n e s s , s inter ing at 
d i f ferent t e m p e r a t u r e s , f l u o r e s c e n c e (if any ) , ins t rument 
geomet ry , su r f ace r o u g h n e s s , con tam ina t i on , e tc . , on the 
reflectance of B a S 0 4 and Halon. 
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Patch U n i f o r m i t y Char t Recorder Output Example 
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Illumination Patch Uniformity Data 
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1 .04 1 .04 
12.31 12.31 
13.51 13.51 
1 3 . 6 6 1 3 . 6 6 
13.71 13.71 
13.76 13.76 
1 3 . 7 5 1 3 . 7 5 
13.77 13.77 
13.77 13.77 
13.75 1 3 . 7 5 
1 3 . 7 5 1 3 . 7 5 
13.74 13.74 





13.74 1 3 . 7 4 
13.74 13.74 
1 3 . 7 5 1 3 . 7 5 
1 3 . 7 5 13.75 
13.76 1 3 . 7 6 
1 3 . 6 7 13.67 
12.77 12.77 
2 . 4 3 2 . 4 3 
. 2 8 . 2 8 
.15 .15 
. 0 7 .07 
. 0 5 . 0 5 
F l a t - 1 / 9 0 ' F l a t - 1 / 0 ' 
13.71 12.13 
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Array Detector Warm UP check Data 
[mini PMT Array PMT Norm. Array Norm 
0 2.13 81.70 0.922 0.892 
1 2.14 82.94 0.926 0.905 
2 2.145 8322 0.929 0.908 
3 2.15 83.32 0.931 . 0.909 
4 2.15 83.52 0.931 0.912 
5 2.15 83.60 0.931 0.912 
6 2.16 83.81 0.935 0515 
7 2.16 84.01 0.935 0.917 
8 2.17 8422 0.939 0.919 
9 2.17 84.39 0.939 0.921 
10 2.18 84.65 0.944 0.924 
11 2.185 84.90 0.946 0.927 
12 2.19 85.17 0.948 0.930 
13 220 85.43 0.952 0.932 
14 220 85.57 0.952 0.934 
15 2205 85.80 0.955 0.936 
16 221 86.11 0.957 0.940 
17 222 8629 0.961 0.942 
18 2225 86.47 0.963 0.944 
19 2225 86.71 0.963 0.946 
20 223 86.91 0.965 0.949 
21 224 87.15 0.970 0.951 
22 224 87.39 0.970 0.954 
23 225 8759 0.974 0.956 
24 225 87.83 0.974 0.959 
25 2.26 87.92 0.978 0.960 
26 226 88.07 0.978 0.961 
27 226 8823 0.978 0.963 
28 227 88.37 0.983 0.965 
29 227 88.56 0.983 0.967 
30 227 88.66 0.983 0.968 
31 228 88.90 0.987 0.970 
32 228 89.00 0.987 0.971 
33 2285 89.09 0.989 0.972 
34 2285 89.19 0.989 0.973 
35 229 89.33 0.991 0.975 
36 229 89.44 0.991 0.976 
37 229 89.50 0.991 0.977 
38 229 89.59 0.991 0578 
39 229 89.69 0.991 0.979 
40 2.30 89.74 0.996 0.979 
41 2.30 89.84 0.996 0.981 
42 2.30 89.93 0.996 0582 
43 2.30 90.00 0.996 0.982 
44 2.30 90.12 0.996 0.984 
45 2.31 90.18 1.000 0.984 
46 2.305 9020 0.998 0.985 
47 2.31 90.30 1.000 0.986 
48 2.31 90.37 1.000 0.986 
49 2.31 90.42 1.000 0.987 
50 2.31 90.47 1.000 0.987 
51 2.31 90.56 1.000 0.988 
52 2.31 90.61 1.000 
0.989 
53 2.31 90.60 1.000 
0.989 
54 2.31 90.64 1.000 0.989 
55 2.31 90.68 1.000 0.990 
56 2.31 90.70 1.000 0.990 
57 2.31 90.77 1.000 
0.991 
Ap£endjx_8 (cont d) 
58 2.31 90.82 1.000 0.991 
59 2.31 90.81 1.000 ' 0.991 
60 2.31 90.87 1.000 0.992 
61 2.31 90.87 1.000 0.992 
62 2.31 90.94 1.000 0.993 
63 2.31 90.94 1.000 0.993 
64 2.31 90.96 1.000 0.993 
65 2.31 91.05 1.000 0.994 
66 2.31 91.03 1.000 0.994 
67 2.31 91.08 1.000 0.994 
68 2.31 91.08 1.000 0.994 
69>. 2.31 91.13 1X00 0.995 
70 2.31 91.11 1.000 0.994 
71 2.31 91.14 1.000 0.995 
72 2.31 91.21 1.000 0.996 
73 2.31 9120 1.000 0.995 
74 2.31 9122 1.000 0.996 
75 2.31 9122 1.000 0.996 
76 2.31 9123 1.000 0.996 
77 2.31 9125 1.000 0.996 
78 2.31 9124 1.000 0.996 
79 2.31 91.34 1.000 0.997 
80 2.31 9128 
1.000 0.996 81 2.31 9128 1.000 0.996 
82 2.31 91.30 
1.000 0.997 83 2.31 91.38 
1.000 0.997 84 2.31 91.36 1.000 0.997 
85 2.31 91.44 
1.000 0.998 86 2.31 91.51 1.000 0.999 
87 2.31 91.42 1.000 0.998 
38 2.31 91.45 1.000 0.998 
89 2.31 91.42 1.000 0.998 
90 2.31 91.47 1.000 0.998 
91 2.31 91.46 1.000 0.998 
92 2.31 91.48 1.000 0.998 
93 2.31 91.44 1.000 0.998 
94 2.31 91.48 1.000 0.998 
95 2.31 91.47 1.000 0.998 
96 2.305 91.47 0.998 0.998 
97 2.31 91.52 1.000 0.999 
98 2.31 91.51 1.000 0.999 
99 2.31 91.50 1.000 0.999 
100 2.31 91.57 1.000 0.999 
101 2.31 91.58 1.000 1.000 
102 2.305 91.58 0.998 1.000 
103 2.31 91.57 1.000 0.999 
104 2.31 91.58 1.000 1.000 
105 2.305 91.53 0.998 0.999 
106 2.305 91.61 0.998 1.000 
107 2.305 91.62 0.998 1.000 
108 2.305 91.60 0.998 1.000 
Spect ra ] In tens i t i es nf L ine Source Every 9nm 
wave l e n g t h S P E C T R A L I N T E N S I T I E S 
390 -- i . 5 5 7 E - 0 4 2 . 2 6 6 E - 0 4 6 . 0 9 4 E - 05 2 . 074E - 0 4 . 5 3 8 E - C 4 
400 — — 8 . 4 0 7 E - 0 4 3 . 079E - 0 3 5 . 1 3 5 E - -03 4 . 080E - 0 3 1 . 3 6 4 E - C >3 
410 — — 6 . 8 4 8 E - 0 4 4 . 053E - 0 4 2 - 6 9 4 E - 04 2 . 7 7 7 E - 0 4 2 . 6 1 7 E - C 4 
A-20 — — 2 . 9 C 3 E - 0 4 3 . 3 7 3 E - 0 4 4 . 0 8 3 E - 04 4 . 7 1 2 E - 0 4 CZ" ,_l • 5 3 0 E - C )4 
430 — — 9 . 2 B 1 E - 0 4 5 . 7 7 7 E - 0 3 1 . 8 2 4 E - 02 2 . 2 7 B E - 0 2 1 . 2 1 8 E - C £ 
440 — — 3 . 3 0 8 E - 0 3 1 . 8 7 5 E - 0 3 7 . 7 8 4 E - 04 6 . 3 4 S E - 0 4 6 . 3 2 1 E - C 4 
450 — — 5 . 5 2 2 E - 0 4 5 . 5 4 7 E - 0 4 er ,_i . 7 2 0 E - 04 er U . 9 0 3 E -04 6 .000E—C 4 
460 -- 5 . 9 1 2 E - 0 4 5 . 9 9 4 E - 0 4 2 . 0 2 5 E - 03 er . 4 5 6 E - 0 3 6 . 5 1 3 E - C 3 
470 -- 4 . 109E - 0 3 2 . 906E - 0 3 1 - 2 6 1 E - 03 3 . 7 4 6 E - 0 3 1 - 0 5 9 E - C CD i— 
480 -- 1 . 4 2 5 E - 0 2 1 . 307E - 0 2 2 - 8 6 1 E - 03 1 . 165E - 0 3 9 . 8 3 9 E - C 
490 -- 1 . 089E - 0 3 1 . 106E - 0 3 9 . 3 3 0 E - 04 8 . 1 16E -04 7 . 7 S 2 E - C 
500 -- 8 . 179E - 0 4 1 . 101E - 0 3 1 . 3 3 5 E - 03 1 . 134E - 0 2 2 . 0 2 S E - C •13 i 
510 -- 1 . 6 0 3 E - 0 2 6 .71 IE - 0 3 1 . 7 2 0 E - 03 9 . 3 5 3 E -04 7 . 3 0 9 E - C 4 
520 -- 6 . 9 3 5 E - 0 4 5 . 3 2 2 E - 0 4 5 . 7 5 4 E - 04 5 . 4 5 6 E - 0 4 5 . 5 3 2 E - C 4 
530 -- 5 . 7 1 6 E - 0 4 6 . 0 9 8 E - 0 4 7 . 3 6 7 E - 04 9 . 4 7 7 E -04 1 . 4 2 5 E - C 3 540 - 2 . 5 3 4 E - 0 3 3 . 9 3 4 E - 0 3 3 . 9 7 6 E - 02 5 . 91OE - 0 2 3 . 7 8 0 E - C 2 
550 -- 1 . 2 5 5 E - 0 2 3 . 4 9 7 E - 0 3 1 . 5 9 0 E - 03 1 . 0 8 6 E - 0 3 8 - 6 1 6 E - C 4 
560 -- 7 . 6 5 2 E - 0 4 6 . 6 6 2 E - 0 4 6 . 3 8 5 E - 04 6 . 09 IE - 0 4 7 . 6 4 5 E - C 4 
570 -- 8 . 5 6 3 E - 0 4 2 .81 IE - 0 3 1 . 1 0 3 E - 02 1 . 549E - 0 2 3 . 4 3 5 E - C 2 
580 -- 2 . 3 0 6 E - 0 2 1 . 8 5 5 E - 0 2 2 . 6 6 2 E - 03 1 . 208E - 0 3 1 . 0 4 0 E - C 3 
590 -- 6 . 8 2 2 E - 0 4 6 . 362E - 0 4 6 . 3 0 4 E - 04 . 204E - 0 4 4 • 9 7 4 E - C 4 
600 -- 4 . S 3 6 E - 0 4 er U . 3 3 4 E - 0 4 4 . 7 1 7 E - 04 4 . S 2 1 E - 0 4 4 . 8 2 9 E - C 4 
610 -- 4 . 384E - 0 4 4 . 5 1 6 E - 0 4 4 . 3 8 7 E - 04 4 . 1 1 OE -04 4 . 1 2 0 E - C 4 
620 -- 4 . 145E - 0 4 4 . 0 9 8 E - 0 4 3 . 9 5 6 E - 04 3 . 6 5 2 E - 0 4 3 . 6 5 4 E - C 4 
630 -- 3 . 6 2 0 E - 0 4 3 . 141E - 0 4 3 . 1 0 3 E - 04 3 . 4 2 7 E - 0 4 4 . 2 1 3 E - C 4 
640 -- 4 . 7 5 4 E - 0 4 3 . 165E - 0 3 4 . 1 3 7 E - 03 2 . 2 7 7 E - 0 3 6 . 7 3 5 E - C 4 
650 -- 3 . 9 4 8 E - 0 4 3 . 447E - 0 4 2 . 9 4 2 E - 04 2 . 644E - 0 4 £ . 7 6 6 E - C 4 
660 -- 3 . 5 2 6 E - 0 4 2 . 7 5 3 E - 0 4 3 . 0 5 6 E - 04 2 . 564E - 0 4 i— . 8 5 5 E - C 4 
670 -- 3 . 092E-- 0 4 3 . 4 1 5 E - 0 4 3 . 3 6 6 E - 04 2 . S90E - 0 4 1 . 6 4 0 E - C 4 
680 -— i . 9 £ 3 E - 0 4 2 . 8 6 7 E - 0 4 3 . 0 7 8 E - 04 3 . 192E - 0 4 3 . 6 8 9 E - C 4 690 6 . 0 0 2 E - 0 4 5 . 9 0 2 E - 0 4 4 . 5 2 4 E - 04 1 . 909E - 0 4 1 . 9 1 8 E - C 4 
700 -- 1 • 4 9 3 E - 0 4 3 . 6 7 8 E - 0 4 3 . 5 2 9 E - 04 4 . 4 7 4 E - 0 4 . S 2 5 E - C >4 
710 -- 5 . 0 7 2 E - 0 4 5 . 402E - 0 4 4 . 5 9 1 E - 04 6 . 046E - 0 4 4 . 9 2 8 E - C 4 
720 -- 5 . 185E - 0 4 5 . 7 4 5 E - 0 4 7 . 5 4 0 E - 04 8 . 199E - 0 4 9 . 9 5 5 E - C >4 
9 - ! / ! 
Appendix 10 
A r r a y Detec tor L inear i t y Check 





0.2 + 0.1 6.48 
0.4 5.21 
0.3 + 0.1 5.08 
0.5 4.31 
0.4+0.1 4.02 
0.3 + 0.2 4 0 3 
0.6 3.41 
0.5 + 0.1 3.26 
0.4 + 0.2 3.04 
0.8 2.48 
0.6 + 0.2 2.51 
0.5 + 0.3 2.50 
Goniospectrophotometer A and B polarization constants 
Wavelength A constant B constant 
390 1.004 1.304 
395 1.006 1271 
400 1.000 1.248 
405 0.997 1223 
410 0.996 1204 
415 0.993 1.193 
420 0.991 1.182 
425 0.987 1.172 
430 0.987 1.164 
435 0.986 1.155 
440 0.983 1.152 
445 0.983 1.145 
450 0.982 1.140 
455 0.982 1.132 
460 0.981 1.123 
465 0.982 1.106 
470 0.980 1.116 
475 0.980 1.109 
480 0.980 1.105 
485 0.980 1.102 
490 0.980 1.100 
495 0.979 1.096 
500 0.980 1.091 
505 0.979 1.087 
510 0.979 1.085 
515 0.979 1.082 
520 0.979 1.077 
525 0.978 1.073 
530 0.979 1.072 
535 0.978 1.069 
540 0.978 1.067 
545 0.978 1.063 
550 0.978 1.060 
555 0.977 1.057 
560 0.975 1.055 
Wavelength A constant B constant 
565 0.976 1.053 
570 0.976 1.051 
575 0.974 1.048 
580 0.975 1.046 
585 0.975 1.044 
590 0.974 1.042 
595 0.974 1.039 
600 0.974 1.038 
605 0.973 1.037 
610 0.973 1.036 
615 0.973 1.034 
620 0.973 1.031 
625 0.972 1.030 
630 0.972 1.028 
635 0.973 1.029 
640 0.973 1.026 
645 0.973 1.025 
650 0.973 1.028 
655 0.974 1.029 
660 0.973 1.029 
665 0.973 1.029 
670 0.975 1.030 
675 0.973 1.030 
680 0.976 1.029 
685 0.977 1.031 
690 0.974 1.033 
695 0.973 1.033 
700 0.978 1.030 
705 0.976 1.031 
710 0.979 1.035 
715 0.979 1.043 
720 0.966 1.044 
725 0.980 1.036 
730 0.976 1.038 
Appendix 19 
Cnm] 
REPEATABILITY CHECK - HALON sample / 
390 ! 1.0*9 0 . 9 3 : 0 . 9 2 2 1.42 I 0 . 9 5 0 0 . 5 3 i 1.021 0 98 I 0 9B6 o - 7 
395 i 1 .061 0 . 3 6 I 0 . 9 3 3 0.51 ! 0 . 9 6 4 0 .34 ! 033 o ' w e 0 33 
400 i 1 .066 0 . 2 6 i 0 . 9 3 2 0 . 5 0 I 0 . 9 6 5 0 . 5 6 I 1.038 0 54 1 000 0 *26 
405 I 1 .072 0 . 1 6 i 0 . 9 4 0 0.11 i 0 .971 0 . 2 2 ; 1.043 0 20 0 0 7 O ' f 5 
410 : 1 .074 o . 2 o : 0.941 0 .25 : 0.971 0 .23 : 1.044 o . 4 2 : 1.00s 0 s 
415 ' 1 .074 0 . 10 ! 0 . 9 4 E 0 .14 I 0 . 9 7 2 0 . 2 4 I 1 .046 0 . 1 9 ! 1 0 O 9 O 14 
420 I 1 . 075 0 . 1 9 ! 0 . 9 4 2 0 . 2 6 ! 0 . 9 7 0 0.21 ! 1.047 0 .26 ! 1.008 0 ' S O 
425 ! 1 .072 0 . 1 3 ! 0 . 9 4 2 0 . 1 3 ! 0 . 9 7 2 0 . 2 3 i 1 .048 0 . 1 4 i 1 .008 0 U> 
430 : 1 . 0 7 7 0 . 1 7 : 0 .945 o . 3 o : 0 . 9 7 2 0 .20 : 1.047 0 .33 : 1.010 0.20 
435 ! 1 .077 0 . 1 6 I 0 . 9 4 3 0.21 I 0 .972 0 . 1 6 ! 1.049 0 . 1 8 ! 1.010 O 14 
440 ! 1 .073 0 . 2 3 I 0 .939 0 . 3 0 I 0 . 9 6 8 0 . 1 3 i 1.045 0.11 i 1 007 0 13 
445 ! 1 .076 0 . 1 6 ! 0 . 9 4 2 0 . 1 9 ! 0 . 9 7 2 0 . 1 9 I 1.046 0 . 1 9 ! 1 .009 0 16 
450 ! 1 .074 0 . 1 8 I 0 .941 0 .20 i 0 . 9 7 0 0.21 ! 1.046 0 . 2 5 I 1.008 0 . 1 8 
455 ! 1 .073 0 . 1 3 ! 0 .941 0 . 1 8 i 0 . 9 6 8 0 . 1 5 I 1.046 0 . 2 2 ! 1 .007 0 . 1 3 
460 : 1 .077 0 . 1 2 ! 0 . 939 0 . 1 8 ! 0 . 969 0 . 1 8 ! 1.047 0 .13 I 1 .008 0 . 1 3 
465 I 1 .083 0 .11 ! 0 . 9 3 6 0 . 1 5 ! 0 . 9 7 6 0 . 1 7 ! 1.040 0 . 1 9 ! 1.009 0 . 1 4 
470 : 1 .076 0 . 1 7 ! 0 .941 0 . 1 3 ! 0 . 9 7 0 0 . 1 9 ! 1 .048 0 . 1 6 i 1 .009 0 . 1 5 
475 : 1 .075 0 . 1 7 ! 0 . 9 3 9 0 . 1 8 ! 0 .971 0 . 1 3 i 1.046 0 . 1 6 I 1.008 0 . 1 3 
480 I 1 .077 0 . 1 8 i 0 .939 0 . 2 3 I 0 . 9 6 9 0 . 1 7 ! 1.045 0 . 10 i 1 .008 0 . 1 5 
485 ! 1 .077 0 . 1 8 ! 0 . 9 3 9 0 . 1 7 ! 0 . 9 6 9 0 . 1 6 ! 1.046 0 . 1 7 1 1 .008 0 . 1 5 
490 ; 1 .083 o . i 8 : o . 9 4 i o . i 4 : 0 .972 0.16 i 1.051 0 .17 : i - .o i2 0 .14 
495 ! 1 .079 0 . 1 6 S 0 .941 0 . 1 7 I 0 . 9 7 0 0 . 1 5 ! 1.049 0 . 1 6 ! 1 .010 0 . 1 5 
500 : 1 .079 0 .13 : 0 .940 0 .12 : 0 . 9 6 8 0 .20 : 1.047 0.12 : 1.009 0.11 
505 ! 1 .078 0 . 1 5 ! 0 . 9 4 0 0 .08 ! 0 .971 0 . 2 3 I 1.049 0 . 1 7 ! 1.010 0 . 1 4 
510 : 1 .078 0 . 2 0 : 0 .941 0 . 1 6 : 0 .971 0 .18 I 1 .053 0 . 1 2 : 1.011 0 . 1 3 
515 ! 1 .079 0 . 1 5 ! 0 . 9 4 0 0 . 1 6 1 0 . 9 7 0 0 . 1 7 ! 1.049 0 . 1 7 '. 1.009 0 . 1 4 
520 ! 1 .07B 0 . 1 7 I 0 . 9 3 8 0 .14 : 0 . 9 7 0 0 . 2 3 ! 1 .049 0 .10 ! 1 .009 0 .14 
525 ! 1 .0S2 0 . 1 4 ! 0 .941 0 . 1 0 ! 0 . 9 6 8 0 .14 ! 1.051 0.11 ! 1.011 0.10 
530 I 1 .079 0 . 2 2 ! 0 . 9 3 7 0 .22 ! 0 . 9 6 8 0 .08 I 1.050 0 . 1 5 I 1.009 0 .15 
535 i 1 .082 0.11 ! 0 . 9 4 0 0 . 1 3 ! 0 . 969 0 . 1 9 i 1.051 0 . 1 5 i 1.010 0 . 1 3 
540 : 1.081 0 . 1 9 I 0 . 9 4 0 0 .14 : 0 .971 0 .18 ! 1 .053 0 .12 I 1.011 0 .12 
545 i 1 .083 0 . 1 7 '. 0 . 9 3 9 0 . 1 8 i 0 .971 0 . 1 6 ! 1.052 0 .12 ! 1.011 0 . 1 4 
550 ! 1 .080 0 . 1 5 I 0 . 9 4 0 6 . 2 0 : 0 . 9 6 9 0 .13 ! 1 .050 0.11 ! 1.010 0 . 1 3 
555 ! 1 . 079 0 . 1 3 ! 0 . 9 4 2 0 . 1 3 I 0 . 9 6 9 0 . 2 3 ! 1.049 0 . 2 0 ! 1.010 0 . 1 4 
560 ! 1.081 0 . 1 9 ! 0 . 9 4 2 0 .32 ! 0 . 9 6 9 0 .14 i 1.052 0 .16 ! 1.011 0 . 1 6 
565 ! 1 .082 0 . 2 5 ! 0 . 9 3 6 0 . 1 4 ! 0 .966 0 . 1 9 I 1 .049 0 . 1 0 I 1 .008 0 . 1 4 
570 ! 1 .080 0 . 2 0 ! 0 .941 0 .08 1 0 .969 0 . 1 0 I 1.051 0 . 1 3 ! 1 .010 0 . 0 9 
575 ! 1 .082 0 . 1 5 ! 0 . 9 3 9 0 . 1 4 ! 0 . 9 6 9 0 . 1 7 I 1 .055 0 . 1 6 ! 1.011 0 . 1 2 
5B0 ! 1 .088 0 . 2 2 I 0 . 9 3 9 0 . 2 3 i 0 .970 0 .14 I 1.056 0 . 1 6 : 1.013 0 . 1 4 
585 ! 1 .086 0 . 1 5 ! 0 . 9 4 2 0 . 2 9 I 0 .971 0 .24 i 1.055 0.21 ! 1 .014 0 . 1 6 
590 ! 1 . 0 S 6 0.21 ! 0 . 9 3 9 0 . 2 2 ! 0 . 9 6 9 0 . 2 4 ! 1.057 0 .14 ! 1.013 0 . 1 6 
595 ! 1 . 0B9 0 . 2 3 ! 0 . 9 4 0 0 . 0 7 ! 0 .971 0 . 1 9 I 1 .056 0 .12 I 1.014 0.11 
600 ! 1 .093 0.11 ! 0 . 9 4 0 0 .14 I 0 . 971 0 . 1 7 ! 1.057 0 .28 ! 1.015 0 . 1 2 
605 ! 1 .0B6 0 . 2 0 ! 0 . 9 4 3 0 .21 ! 0 . 9 7 2 0 . 2 7 I 1 .057 0 . 2 4 ! 1.014 0 . 1 7 
610 ! 1 .086 0 . 2 7 ! 0 . 9 3 8 0 . 1 2 i 0 . 9 6 9 0 .17 I 1.054 0 .24 i 1 .012 0 . 1 5 
615 : 1.084 0 . 1 3 ! 0 . 9 4 0 0 . 2 5 I 0 . 969 0 .1B I 1.052 0 . 1 3 ! 1.011 0 . 1 6 
620 I 1 . 085 0 . 0 9 : 0 . 9 4 0 0.21 ! 0 . 9 7 3 0 . 1 9 : 1.055 0 . 1 9 i 1 .013 0.11 
625 I 1 . 086 0 . 2 2 : 0 . 941 0.11 I 0 .971 0 . 1 3 ! 1.056 0 . 1 5 ! 1.013 0 .12 
630 ! 1.091 0 . 2 6 ! 0 . 9 3 9 0 .20 I 0 . 9 7 0 0 . 2 9 i 1.058 0 .11 ! 1 .015 0 .12 
635 i 1 .0B4 0 . 1 4 ! 0 . 9 4 0 0 . 2 2 I 0 . 9 6 8 0 . 10 : 1.052 0 . 1 8 I 1.011 0 .10 
640 ! 1 .084 0.21 I 0 . 9 3 5 0 .22 ! 0 . 9 6 9 0 .28 I 1.058 0.21 ! 1.012 0 . 1 5 
645 I 1 .094 0.21 I 0 .941 0 . 3 2 ! 0 . 9 7 0 0 . 2 0 ! 1.055 0 . 1 3 ! 1.015 0 . 1 7 
650 I 1 .090 0 .21 ! 0 . 9 4 0 0 . 2 5 I 0 . 9 6 9 0 .25 ! 1.059 0 .28 i 1.015 0 .22 
655 1 1 .DB8 0 . 2 7 ! 0 . 9 3 4 0 . 3 3 I 0 . 9 7 0 0 . 43 ! 1.058 0 . 2 9 I 1.013 0 . 1 9 
660 i 1 . 0B9 0 . 2 3 ! 0 . 9 3 6 0 . 2 0 I 0 . 9 6 5 0 .24 ! 1 .053 0 .43 i 1.011 0 . 1 2 
665 ! 1 .085 0 . 3 0 ! 0 . 9 3 6 0 . 1 6 ! 0 . 9 6 7 0 .24 ! 1 .055 0 . 1 3 i 1.011 0 . 1 4 
670 ! 1 . 088 0 . 2 3 ! 0 . 9 3 6 0 . 3 8 I 0 . 9 7 3 0 . 0 9 i 1.060 0 . 4 0 ! 1.014 0 . 0 7 
675 I 1 .084 0 . 2 7 ! 0 . 9 3 5 0 . 4 3 ! 0 . 9 6 5 0 . 2 9 ! 1 .059 0 . 2 5 i 1.011 0 . 1 9 
680 : 1 .090 0 . 2 9 i 0 . 9 3 6 0 . 3 9 ! 0 . 9 6 S 0 . 3 3 ! 1.055 0 .26 ! 1.011 0 . 1 8 
685 ! 1 .086 0 . 2 0 ! 0 . 9 3 9 0 . 2 5 i 0 .971 0 .21 I 1.056 0 . 1 9 ! 1.013 0 . 0 8 
690 1 1 .097 0 . 2 0 I 0 . 9 3 9 0 .21 ! 0 .971 0 .61 I 1.054 0 . 3 8 I 1.015 0 . 1 8 
695 ! 1 .084 0 . 2 9 ! 0 . 9 3 3 0 . 1 5 ! 0 . 9 6 2 0 . 2 0 I 1.053 0 . 1 3 ! 1.008 0 . 0 7 
700 ! 1 .086 0 . 2 3 ! 0 . 9 3 4 0 . 7 2 ! 0 .971 0 . 5 0 ! 1.058 0 . 6 3 ! 1.012 0 . 3 6 
705 ! 1.094 0 . 3 0 ! 0 . 9 3 7 0 . 5 4 ! 0 . 9 7 2 0 . 1 9 i 1.062 0.41 i 1.016 o . 18 
710 ! 1 .094 0 . 2 5 ! 0 . 9 3 6 0 . 5 6 I 0 . 9 7 4 0 . 1 7 i 1 .058 0 .53 1.015 0 . 2 3 
715 : 1 . 097 0 . 2 0 ! 0 . 9 4 0 0 . 4 6 1 0 . 9 6 6 0 . 5 6 I 1 .058 0.51 . 1.015 0 . 0 9 
720 ! 1 .094 0 . 8 6 1 0 . 9 3 6 1 . 42 ! 0 . 9 7 3 0 . 53 ! 1 .057 0 . 7 3 ! 1-015 0 .51 
725 I 1 .089 0.31 i 0 . 9 3 6 0 . 4 9 ! 0 . 9 6 5 0 . 7 2 I 1.052 0 . 4 8 i 1.011 0 . 1 9 
730 ! 1 .099 0 . 5 0 ! 0 . 9 3 6 0 . 9 8 ! 0 . 9 7 0 0 . 7 9 ! 1.064 0 . 39 ! 1.017 0 . 2 5 
Appendix 13 
Pale Grey T i l e C a l i b r a t i o n Data 
Wavelength 1 
380 0 . 5 4 6 8 7 
390 0 . 5 6 8 6 3 














540 0 . 6 2 0 9 8 















700 0 . 6 2 0 9 9 
710 0 . 6 2 0 9 5 
720 0.62057 
730 0.61996 





Accuracy Check Results 
•LENGTH NBS T I L E DATA MCSL T I L E DATA D i f f e r e n c e '/. D i f f e r e 
»***•*« • * * * • « * * * * • • • ******•»****•»-» 
3 9 0 0 . 5 6 9 0 . 5 6 0 - 0 . 0 0 8 2 6 - 1 . 4 5 
3 9 5 0 . 5 7 8 0 . 5 7 2 - 0 . 0 0 5 1 8 - 0 . 9 0 
4 0 0 0 . 5 8 5 0 . 5 8 0 - 0 . 0 0 4 9 9 - 0 . 8 5 
4 0 5 0 . 5 9 0 0 . 5 8 6 - 0 . 0 0 4 6 7 - 0 . 7 9 
4 1 0 0 . 5 9 4 0 . 5 9 4 - 0 . 0 0 0 5 2 - 0 . 0 9 
4 1 5 0 . 5 9 8 0 . 5 9 6 - 0 . 0 0 1 6 2 - 0 . 2 7 
4 3 0 0 . 6 0 1 0 . 6 0 0 - 0 . 0 0 1 2 2 - 0 . 2 0 
4 2 5 0 . 6 0 4 0 . 6 0 3 - 0 . 0 0 0 9 6 - 0 . 16 
4 3 0 0 . 6 0 7 0 . 6 0 6 - 0 . 0 0 0 7 9 - 0 . 13 
4 3 5 0 . 6 1 0 0 . 6 0 8 - 0 . 0 0 1 5 4 - 0 . 2 5 
4 4 0 0 . 6 1 2 0 . 6 1 1 - 0 . 0 0 0 3 0 - 0 . 0 5 
4 4 5 0 . 6 1 3 0 . 6 1 4 0 . 0 0 0 7 4 0 . 12 
4 5 0 0 . 6 1 5 0 . 6 1 5 - 0 . 0 0 0 2 2 - 0 . 0 4 
4 5 5 0 . 6 1 7 0 . 6 1 8 0 . 0 0 1 8 9 0 . 31 
4 6 0 0 . 6 1 8 0 . 6 1 7 - 0 . 0 0 0 9 4 - 0 . 15 
4 6 5 0 . 6 1 8 0 . 6 1 8 - 0 . 0 0 0 3 7 - 0 . 0 6 
4 7 0 0 . 6 1 9 0 . 6 1 9 0 . 0 0 0 0 3 0 . 01 
4 7 5 0 . 6 1 9 0 . 6 1 9 0 . 0 0 0 0 2 0 . 0 0 
4 8 0 0 . 6 1 9 0 . 6 1 9 - 0 . 0 0 0 5 7 - 0 . 0 9 
4 8 5 0 . 6 2 0 0 . 6 2 0 0 . 0 0 0 3 2 0 . 0 5 
4 9 0 0 . 6 2 0 0 . 6 2 0 - 0 . 0 0 0 1 4 - 0 . 0 2 
4 9 5 0 . 6 2 0 0 . 6 2 1 0 . 0 0 0 5 5 0 . 0 9 
5 0 0 0 . 6 2 1 0 . 6 2 1 0 . 0 0 0 0 8 0 . 01 
5 0 5 0 . 6 2 1 0 . 6 2 2 0 . 0 0 1 3 3 0 . 21 
5 1 0 0 . 6 2 1 0 . 6 2 3 0 . 0 0 1 6 8 0 . 2 7 
5 1 5 0 . 6 2 1 0 . 6 2 1 - 0 . 0 0 0 0 2 - 0 . 0 0 
5 2 0 0 . 6 2 1 0 . 6 1 9 - 0 . 0 0 1 9 1 - 0 . 31 
5 2 5 0 . 6 2 1 0 . 6 2 0 - 0 . 0 0 1 5 0 - 0 . 2 4 
5 3 0 0 . 6 2 1 0 . 6 2 0 - 0 . 0 0 1 5 4 - 0 . 2 5 
5 3 5 0 . 6 2 1 0 . 6 2 0 - 0 . 0 0 1 3 0 - 0 . 21 
5 4 0 0 . 6 2 1 0 . 6 2 0 - 0 . 0 0 1 0 7 - 0 . 17 
5 4 5 0 . 6 2 1 0 . 6 1 9 - 0 . 0 0 2 0 2 - 0 . 3 3 
5 5 0 0 . 6 2 0 0 . 6 1 8 - 0 . 0 0 2 3 8 - 0 . 3 8 
5 5 5 0 . 6 1 9 0 . 6 1 9 - 0 . 0 0 0 3 9 - 0 . 0 6 
5 6 0 0 . 6 1 8 0 . 6 1 6 - 0 . 0 0 2 4 7 - 0 . 4 0 
5 6 5 0 . 6 1 7 0 . 6 1 5 - 0 . 0 0 2 3 5 - 0 . 3 8 
5 7 0 0 . 6 1 6 0 . 6 1 3 - 0 . 0 0 3 4 4 - 0 . 5 6 
5 7 5 0 . 6 1 5 0 . 6 1 3 - 0 . 0 0 2 0 8 - 0 . 3 4 
5 8 0 0 . 6 1 5 0 . 6 1 3 - 0 . 0 0 2 3 7 - 0 . 3 8 
5 8 5 0 . 6 1 5 0 . 6 1 3 - 0 . 0 0 1 8 6 - 0 . 3 0 
5 9 0 0 . 6 1 5 0 . 6 1 4 - 0 . 0 0 1 0 1 - 0 . 16 
5 9 5 0 . 6 1 6 0 . 6 1 5 - 0 . 0 0 0 7 9 - 0 . 13 
6 0 0 0 . 6 1 6 0 . 6 1 5 - 0 . 0 0 1 4 3 - 0 . 2 3 
6 0 5 0 . 6 1 7 0 . 6 1 4 - 0 . 0 0 2 4 3 - 0 . 3 9 
6 1 0 0 . 6 1 7 0 . 6 1 5 - 0 . 0 0 2 1 9 - 0 . 3 5 
6 1 5 0 . 6 1 8 0 . 6 1 6 - 0 . 0 0 1 9 9 - 0 . , 3 2 
6 2 0 0 . 6 1 8 0 . 6 1 5 - 0 . 0 0 3 3 2 - 0 . . 5 4 
6 2 5 0 . 6 1 8 0 . 6 1 6 - 0 . 0 0 2 4 3 - 0 . , 3 9 
6 3 0 0 . 6 1 8 0 . 6 1 7 - 0 . 0 0 1 1 3 - 0 . , I B 
6 3 5 0 . 6 1 8 0 . 6 1 5 - 0 . 0 0 2 5 7 - 0 . , 4 2 
6 4 0 0 . 6 1 8 0 . 6 1 3 - 0 . 0 0 4 4 1 - 0 . ,71 
6 4 5 0 . 6 1 7 0 . 6 1 8 0 . 0 0 0 1 1 0 . , 0 2 
6 5 0 0 . 6 1 7 0 . 6 1 4 - 0 . 0 0 2 9 0 - 0 . , 4 7 
6 5 5 0 . 6 1 7 0 . 6 1 6 - 0 . 0 0 0 7 3 - 0 . . 1 2 
6 6 0 0 . 6 1 7 0 . 6 1 8 0 . 0 0 0 4 5 0 . , 0 7 
6 6 5 0 . 6 1 7 0 . 6 1 6 - 0 . 0 0 1 6 6 - 0 . . 2 7 
6 7 0 0 . 6 1 8 0 . 6 1 7 - 0 . 0 0 0 5 0 - 0 . , OB 
6 7 5 0 . 6 1 8 0 . 6 1 5 - 0 . 0 0 3 1 1 - 0 . . 5 0 
6 8 0 0 . 6 1 9 0 . 6 1 8 - 0 . 0 0 1 3 4 - 0 . . 2 2 
6 8 5 0 . 6 2 0 0 . 6 1 7 - 0 . 0 0 2 3 7 - 0 . . 3 8 
6 9 0 0 . 6 2 0 0 . 6 2 2 0 . 0 0 1 9 2 0 . .31 
6 9 5 0 . 6 2 1 0 . 6 1 8 - 0 . 0 0 2 5 7 - 0 , . 4 1 
7 0 0 0 . 6 2 1 0 . 6 2 1 0 . 0 0 0 2 9 0 . . 0 5 
7 0 3 0 . 6 2 1 0 . 6 1 5 - 0 . 0 0 6 3 2 - 1 , . 0 2 
7 1 0 0 . 6 2 1 0 . 6 2 0 - 0 . 0 0 0 8 0 - 0 , . 13 
7 1 5 0 . 6 2 1 0 . 6 2 0 - 0 . 0 0 0 4 2 - 0 . 0 7 
7 2 0 0 . 6 2 1 0 . 6 1 5 - 0 . 0 0 5 6 8 - 0 , . 9 2 
7 2 5 0 . 6 2 0 0 . 6 2 4 0 . 0 0 3 4 6 0 . 5 6 
7 3 0 0 . 6 2 0 0 . 6 2 6 0 . 0 0 6 0 7 0 , . 9 8 
Appendix 15 
Center ing of Xenon Lamp in Housing 
image of the d i s c h a r g e arc 
I r t i s h 
s l l l l l l l a i & § ^ 
^ ^ ^ ^ ^ ^ ^ 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
i . • • 
Adjust the lamp c o n d e n s e r 
with knur led knob (27.2) until 
the c a t h o d e l o c a l spot is 
sharply focused on the 
centr ing disc 
Rotate the knob (27.7) for the 
vertical adjustment until the 
focal spot is situated below 
the middle c i rc le of the 
centring d isc 
Rotate knob (27.6) for the 
horizontal adjustment until 
the focal spot o c c u p i e s the 
centre as i l lustrated 
Image and mirror image of the d i s c h a r g e arc 
U n c l a m p (27.5) the c o n c a v e d i s c h a r g e arc appears on the mirror image of the d i s c h a r g e 
mirror adjustment. Pull out inner c i rc le of the centring arc is sharp ly f o c u s e d on me 
[he centr ing lever (27.4) and d i s c . Rotate the centr ing centr ing d i s c . R e m o v e the 
move it in all d i rec t ions lever (27.4) in the c i rcu lar centr ing d i s c from the dust 
until the mirror image of the arrow direct ion until the g lass of the m i c r o s c o p e . 


















































































Appendix 16 (cont'd) 
5 nm POINTS 
^ ^ ^ -fr 


















































630 . 347 
635 .8456162 
640 .84427 
645 . 8430362 
650 .34179 
















W S CAL BR AT ION 
TABLE [ 4 5 ° / 0 ° l 
H A L O N C A L I B R A T I O N [45<Vo° ] 
TYPE OF i 3 AMPLE 




0 ° / 0 ° 0 ° / 9 0 ° 90°/0° 9 0 ° / 9 0 ° 
PMT ref REPETITIONS 





8 rr . [10nm] 
X 
NBS TLE 
R " * * A * £ ? & 
INTERPOLATION \ to 3 nm 1 
X 
HALON 
["INTERPOLATION [ 2nm to 3 nm ] 
z z z c 
STATISTICAL CALCULATIONS 
spectral mean & standard deviation 
NBS TLE HALON 
STATtSTCAL ANALYSIS 
F-Test : F=s? /s£ > 1.991? 
-yes-
REFERENCE 
keep NBS tile 
DATA MANIPULATION (.AJBJRfl'fl and 8' are all spectral data) 
4 * S ' r r * R s s 4 * B ' r r * R p s 
i [R'ss + R'sp*B + R'ps*A + R'pp*A*B] [R'ss/A + R'sp*B/A + R"ps + R'pp^] 
4 * B ' r r * Rsp p _ 4 * B ' r r * R p p 
flrp -
x [R'ss/B + R'sp + R'ps 'A/B + R'pp'Aj 
x [R'ss/(A*B) + R'sp/A + R'ps/B + R'ppJ 





Halon Calibration Check Results 
Halon Averages 
TJnm ss sp. OP. 
3QO 1 . 7 9 7 0 8 0 4 2 7 2 E - 0 3 
395 2 . 5 1 3 6 3 7 6 8 4 5 E - 0 3 
400 2 . 7 6 2 7 5 9 3 7 9 1 E - 0 3 
405 3 . 0 9 9 6 6 4 9 5 7 4 E - 0 3 
410 3 . 3 0 1 1 6 0 9 5 3 6 E - 0 3 
415 3 . 3 8 6 0 4 0 7 7 4 0 E - 0 3 
420 3 . 5 6 1 9 9 9 7 2 0 9 E - 0 3 
425 3 . 6 9 7 2 3 2 7 6 2 6 E - 0 3 
430 3 . 7 3 2 3 1 2 0 7 8 1 E - 0 3 
433 3 . 9 6 1 1 7 0 3 7 8 1 E - 0 3 
440 4 . 0 8 5 5 3 0 3 4 8 1 E - 0 3 
445 4 . 2 3 9 6 6 3 3 5 7 2 E - 0 3 
450 4 . 9 6 2 3 3 9 3 6 3 6 E - 0 3 
455 5 . 1 5 6 7 3 8 1 6 7 8 E - 0 3 
460 5 . 9 6 9 8 6 4 4 9 0 3 E - 0 3 
465 7 . 0 0 9 7 3 5 1 9 3 4 E - 0 3 
470 6 . 6 7 5 5 1 2 6 6 7 0 E - 0 3 
475 5 . 6 6 9 9 1 5 4 3 9 2 E - 0 3 
480 S . 0 9 9 6 9 7 5 8 2 2 E - 0 3 
485 5 . 5 6 0 1 7 1 1 8 8 1 E - 0 3 
490 5 . 8 3 3 7 2 0 5 2 8 2 E - 0 3 
495 5 . 3 1 2 4 7 6 5 9 8 1 E - 0 3 
500 5 . 1 2 8 3 8 6 4 1 5 6 E - 0 3 
505 5 . 0 2 8 3 4 8 2 9 5 0 E - 0 3 
510 4 . 9 0 7 3 3 5 9 9 5 7 E - 0 3 
515 4 . 7 4 8 7 1 6 0 8 5 9 E - 0 3 
520 H . 6 9 8 E 7 7 1 4 5 7 E - 0 3 
525 4 . 6 1 7 3 9 7 4 8 5 2 E - 0 3 
530 4 . 4 4 7 3 8 0 9 5 9 0 E - 0 3 
535 4 . 3 1 5 4 1 7 8 1 8 9 E - 0 3 
S40 4 . 1 5 4 3 4 7 8 1 0 2 E - 0 3 
545 4 . 0 4 2 5 5 2 7 2 0 6 E - 0 3 
550 3 . 9 7 8 7 4 0 7 9 2 9 E - 0 3 
553 3 . 3 7 6 0 7 1 4 0 7 4 E - 0 3 
560 3 . 7 2 6 5 9 8 9 6 1 1 E - 0 3 
563 3 . 6 1 3 2 2 4 1 4 8 7 E - 0 3 
S70 3 . 5 4 1 2 6 0 8 6 7 6 E - 0 3 
575 3 . 4 6 6 0 3 5 0 0 6 0 E - 0 3 
580 3 . 4 5 1 4 5 3 6 4 7 1 E - 0 3 
585 3 . 4 4 4 4 2 5 9 2 3 9 E - 0 3 
590 3 . 3 8 6 0 6 1 7 3 4 5 E - 0 3 
595 3 . 2 2 3 3 3 8 6 3 6 7 E - 0 3 
600 3 . 0 6 9 7 4 7 1 7 6 3 E - 0 3 
605 3 . 0 0 9 2 4 7 2 9 9 2 E - 0 3 
610 3 . 0 3 1 3 3 6 8 2 6 4 E - 0 3 
615 3 . 1 2 8 0 2 8 4 4 4 2 E - 0 3 
620 3 . 1 6 5 3 5 2 3 5 6 4 E - 0 3 
625 3 . 0 2 5 5 3 8 2 2 4 7 E - 0 3 
630 2 . 9 7 1 9 9 6 3 9 4 4 E - 0 3 
635 2 . 3 2 5 9 4 5 2 3 7 3 E - 0 3 
640 2 . 7 2 1 5 2 4 6 5 5 6 E - 0 3 
645 2 . 8 3 2 3 0 3 S 0 2 3 E - 0 3 
550 2 . 7 6 9 8 5 2 7 6 6 1 E - 0 3 
655 2 . 6 8 3 0 7 7 0 0 3 5 E - 0 3 
660 2 . 6 9 4 1 7 8 6 1 3 6 E - 0 3 
665 2 . 7 6 2 4 9 9 7 4 9 0 E - 0 3 
670 2 . 7 6 8 0 3 9 2 0 2 6 E - 0 3 
675 2 . 7 6 1 8 9 5 3 5 9 0 E - 0 3 
680 2 . 9 2 3 0 8 6 1 7 7 2 E - 0 3 
683 3 . 1 6 2 4 1 4 2 6 0 7 E - 0 3 
690 3 . 0 2 5 7 5 3 6 0 2 4 E - 0 3 
695 2 . 5 8 2 4 6 8 4 7 7 2 E - 0 3 
700 2 . 4 2 5 9 7 7 2 ' * U E - 0 3 
703 2 . 4 1 3 3 6 9 7 1 4 7 E - 0 3 
710 2 . 9 3 6 2 9 3 6 9 5 7 E - 0 3 
715 2 . 7 9 1 7 6 4 1 3 4 4 E - 0 3 
720 2 . 4 1 8 6 5 6 6 1 3 4 E - 0 3 
725 2 . 4 9 0 5 8 9 0 0 4 0 E - 0 3 
730 2 . 8 0 3 2 1 3 7 5 4 8 E - 0 3 
1 . 1 9 1 8 9 9 5 6 5 0 E - 0 3 
1 . 7 1 8 2 0 0 1 U 1 E - 0 3 
1 - 9 2 0 1 0 0 4 8 0 8 E - 0 3 
2 . 1 9 6 4 7 8 4 9 3 0 E - 0 3 
2 . 3 7 3 2 1 9 2 6 3 6 E - 0 3 
2 . 4 6 1 9 3 4 0 0 8 9 E - 0 3 
2 . 6 1 4 9 0 2 0 4 2 4 E - 0 3 
2 . 7 3 5 9 4 3 8 4 3 0 E - 0 3 
2 . 7 8 3 8 0 6 0 8 0 6 E - 0 3 
2 . 9 7 4 5 1 0 0 3 2 0 E - 0 3 
3 . 0 7 9 6 9 9 0 1 3 2 E - 0 3 
3 . 2 0 7 5 6 8 5 8 1 8 E - 0 3 
3 . 7 7 5 8 2 3 0 2 7 2 E - 0 3 
3 . 9 5 7 8 9 7 6 9 3 6 E - 0 3 
4 . 6 0 1 0 5 8 6 5 8 4 E - 0 3 
5 . 4 2 9 4 7 1 5 2 3 6 E - 0 3 
5 . 1 8 4 8 5 5 1 5 7 4 E - 0 3 
4 . 4 2 5 0 0 1 4 9 0 1 E - 0 3 
4 . 7 7 7 9 3 2 5 2 7 4 E - 0 3 
4 . 3 6 4 6 0 3 7 5 4 4 E - 0 3 
4 . 5 9 5 4 7 3 4 2 6 7 E - 0 3 
4 . 1 9 1 2 4 7 9 3 5 6 E - 0 3 
4 . 0 6 0 2 0 1 1 3 3 8 E - 0 3 
3 . 9 9 2 1 3 2 9 1 4 0 E - 0 3 
3 . 9 0 3 5 2 5 5 7 5 6 E - 0 3 
3 . 7 8 8 9 6 8 6 8 7 2 E - 0 3 
3 . 7 5 9 8 5 0 1 4 2 2 E - 0 3 
3 . 7 0 8 0 3 7 0 3 0 7 E - 0 3 
3 . 5 7 8 0 8 4 7 6 6 9 E - 0 3 
3 . 4 7 1 1 7 1 9 4 4 9 E - 0 3 
3 . 3 4 7 2 4 8 1 0 1 2 E - 0 3 
3 . 2 6 6 0 1 2 1 7 7 2 E - 0 3 
3 . 2 2 1 2 1 0 0 7 8 7 E - 0 3 
3 . 1 4 0 9 6 4 2 3 4 4 E - 0 3 
3 . 0 1 8 5 1 6 5 9 8 4 E - 0 3 
2 . 9 3 1 7 4 8 4 6 0 5 E - 0 3 
2 . 3 7 8 5 9 0 6 1 4 2 E - 0 3 
2 . 8 2 1 7 1 9 5 3 1 0 E - 0 3 
2 . 8 1 6 4 6 5 4 9 5 1 E - 0 3 
2 . 8 1 4 1 4 9 8 8 6 9 E - 0 3 
2 . 7 7 0 5 7 4 6 6 7 2 E - 0 3 
2 . 6 4 1 5 B 7 1 1 0 2 E - 0 3 
2 . 5 1 8 7 9 0 2 3 2 5 E - 0 3 
2 . 4 6 7 5 1 1 9 2 2 0 E - 0 3 
2 . 4 9 0 8 0 9 1 4 2 5 E - 0 3 
2 . 5 7 4 3 7 3 5 2 8 5 E - 0 3 
2 . 6 1 4 6 8 4 9 3 4 8 E - 0 3 
2 . 5 0 0 2 4 6 5 8 3 4 E - 0 3 
2 . 4 5 6 7 3 8 2 8 2 1 E - 0 3 
2 . 3 4 1 2 1 0 9 0 5 7 E - 0 3 
2 . 2 5 5 6 3 2 4 8 9 3 E - 0 3 
2 . 3 5 0 6 7 4 0 5 0 2 E - 0 3 
2 . 2 9 2 9 9 4 8 7 7 5 E - 0 3 
2 . 2 1 7 8 6 4 0 7 9 2 E - 0 3 
2 . 2 2 7 8 7 8 7 5 9 4 E - 0 3 
2 . 2 3 3 3 2 5 1 4 1 6 E - 0 3 
2 . 2 3 7 6 1 8 5 3 4 0 E - 0 3 
2 . 2 7 4 4 7 0 2 3 9 9 E - 0 3 
2 . 4 1 6 8 9 2 5 5 6 8 E - 0 3 
2 . 6 1 0 5 1 4 2 1 5 0 E - 0 3 
2 . 4 9 2 3 0 9 3 5 7 7 E - 0 3 
2 . 1 3 3 4 5 6 5 8 8 4 E - 0 3 
2 . 0 0 8 3 3 2 6 5 4 8 E - 0 3 
2 . 0 0 4 6 0 6 5 6 4 3 E - 0 3 
2 . 4 1 7 3 0 7 5 6 2 3 E - 0 3 
2 . 2 8 7 7 5 1 B 5 9 2 E - 0 3 
1 . 9 8 1 1 2 B 9 7 7 2 E - 0 3 
2 . 0 4 9 1 5 1 9 4 9 0 E - 0 3 
2 . 3 0 0 9 3 7 5 3 3 6 E - 0 3 
1 . 6 0 5 7 3 3 0 3 3 3 E - 0 3 
2 . 2 5 6 6 0 2 8 8 5 3 E - 0 3 
2 . 4 8 9 5 4 5 7 2 0 7 E - 0 3 
2 . 8 0 2 3 4 1 2 5 8 1 E - 0 3 
2 . 9 9 2 2 9 7 6 7 1 3 E - 0 3 
3 . 0 7 5 5 7 0 0 2 4 6 E - 0 3 
3 . 2 4 3 5 6 0 9 3 5 6 E - 0 3 
3 . 3 6 9 9 8 9 8 3 5 5 E - 0 3 
3 . 4 0 6 9 4 0 0 5 5 0 E - 0 3 
3 . 6 1 S 0 8 1 4 8 8 0 E - 0 3 
3 . 7 3 6 5 5 3 1 7 9 0 E - 0 3 
3 . 3 7 9 3 0 8 4 2 0 9 E - 0 3 
4 . 5 4 1 6 3 4 0 3 5 3 E - 0 3 
4 . 7 2 4 8 5 4 5 8 0 3 E - 0 3 
5 . 4 6 8 8 8 6 0 9 4 0 E - 0 3 
6 . 4 2 2 4 9 7 7 3 5 1 E - 0 3 
6 . 1 1 7 5 0 3 4 6 9 2 E - 0 3 
5 . 1 9 8 2 8 1 7 0 6 3 E - 0 3 
5 . 5 9 1 7 9 9 0 1 5 0 E - 0 3 
5 . 0 9 6 2 5 1 3 8 B 0 E - 0 3 
5 . 3 4 5 8 0 8 6 9 3 9 E - 0 3 
4 . 8 6 4 7 9 5 3 9 7 0 E - 0 3 
4 . 6 9 3 0 3 6 7 0 2 0 E - 0 3 
4 . 5 9 9 9 7 1 9 7 7 0 E - 0 3 
4 . 4 8 7 2 6 1 2 9 0 1 E - 0 3 
4 . 3 3 9 7 1 1 5 2 4 8 E - 0 3 
4 . 2 9 3 6 6 6 4 0 4 3 E - 0 3 
4 . 2 2 0 2 8 9 4 0 8 3 E - 0 3 
4 . 0 6 2 7 3 1 3 1 4 2 E - 0 3 
3 . 9 4 0 1 0 3 6 4 0 0 E - 0 3 
3 . 7 9 3 3 5 4 9 7 5 9 E - 0 3 
3 . 6 9 2 2 8 9 3 1 5 5 E - 0 3 
3 . 6 3 5 5 7 6 3 7 2 1 E - 0 3 
3 . 5 4 0 1 0 6 0 5 7 0 E - 0 3 
3 . 4 0 1 6 7 3 0 2 8 0 E - 0 3 
3 . 2 9 9 6 2 9 2 0 2 3 E - 0 3 
3 . 2 3 3 8 5 5 1 9 3 6 E - 0 3 
3 . 1 6 5 0 3 4 2 9 8 1 E - 0 3 
3 . 1 4 9 7 4 4 3 0 8 B E - 0 3 
3 . 1 4 3 4 1 2 3 7 1 6 E - 0 3 
3 . 0 8 8 9 5 8 5 8 7 2 E - 0 3 
2 . 9 4 1 8 4 8 3 8 B 9 E - 0 3 
2 . 8 0 1 7 3 6 7 4 2 9 E - 0 3 
2 . 7 4 4 0 6 5 5 7 6 0 E - 0 3 
2 . 7 6 5 3 2 4 6 0 1 3 E - 0 3 
2 . 8 5 2 3 7 8 7 9 6 1 E - 0 3 
2 . 8 8 5 3 6 7 3 0 0 9 E - 0 3 
2 . 7 6 1 5 0 7 1 3 3 5 E - 0 3 
2 . 7 1 1 9 2 1 7 4 0 5 E - 0 3 
2 . 5 7 6 6 2 6 6 1 7 0 E - 0 3 
2 . 4 7 7 0 6 2 3 1 4 9 E - 0 3 
2 . 5 7 8 1 7 7 3 3 2 3 E - 0 3 
2 . 5 2 4 9 1 2 9 5 6 1 E - 0 3 
2 . 4 4 1 1 7 4 1 8 0 2 E - 0 3 
2 . 4 5 2 0 4 8 3 0 6 6 E - 0 3 
2 . 5 1 2 3 8 1 0 6 3 8 E - 0 3 
2 . 5 1 7 5 5 7 1 0 6 6 E - 0 3 
2 . 5 0 6 3 0 6 8 0 4 6 E - 0 3 
2 . 6 5 1 6 4 8 5 6 3 7 E - 0 3 
2 . 3 6 6 1 0 9 7 7 6 1 E - 0 3 
2 . 7 4 8 6 2 2 6 B 4 9 E - 0 3 
2 . 3 4 0 9 8 2 6 1 7 8 E - 0 3 
2 . 1 9 7 0 1 0 6 2 8 6 E - 0 3 
2 . 1 8 9 2 7 4 2 B 0 7 E - 0 3 
2 . 6 5 0 9 8 0 9 9 7 7 E - 0 3 
2 . 5 2 8 9 5 4 0 7 8 4 E - 0 3 
2 . 1 8 9 8 0 9 1 5 3 3 E - 0 3 
2 . 2 4 7 0 5 6 2 7 3 4 E - 0 3 
2 . 5 2 9 1 4 2 0 3 0 9 E - 0 3 
1 . 2 9 9 8 1 7 2 2 4 1 E - 0 3 
1 . 8 7 4 0 1 2 7 1 8 1 E - 0 3 
2 . 1 0 6 5 6 0 1 3 4 1 E - 0 3 
2 . 4 1 8 5 2 3 1 5 8 9 E - 0 3 
2 . 6 2 2 6 9 3 3 0 7 3 E - 0 3 
2 . 7 2 8 7 5 3 8 5 0 7 E - 0 3 
2 . 9 0 5 5 3 3 0 1 5 0 E - 0 3 
3 . 0 4 6 6 4 3 7 3 2 4 E - 0 3 
3 . 1 0 8 7 2 7 0 4 1 2 E - 0 3 
3 . 3 2 5 7 2 8 2 0 8 4 E - 0 3 
3 . 4 4 9 1 7 8 0 3 4 8 E - 0 3 
3 . 5 9 6 8 3 1 2 9 9 2 E - 0 3 
4 . 2 3 8 7 8 1 0 3 4 8 E - 0 3 
4 . 4 4 4 2 4 1 9 8 0 8 E - 0 3 
5 . 1 7 4 0 5 9 1 4 1 0 E - 0 3 
6 . 1 0 8 8 0 1 7 1 5 7 E - 0 3 
5 . 8 4 1 2 2 1 7 3 0 2 E - 0 3 
4 . 9 8 7 2 0 2 7 7 6 5 E - 0 3 
5 . 3 8 6 5 2 7 9 1 6 6 E - 0 3 
4 . 9 2 7 1 8 4 5 9 1 7 E - 0 3 
5 . 1 8 7 7 3 9 1 8 1 7 E - 0 3 
4 . 7 3 5 8 9 4 8 7 8 6 E - 0 3 
4 . 5 8 8 9 1 4 8 7 9 2 E - 0 3 
4 . 5 1 5 5 7 9 5 5 4 4 E - 0 3 
4 . 4 1 4 6 5 2 0 9 4 7 E - 0 3 
4 . 2 8 3 3 6 6 6 8 9 6 E - 0 3 
4 . 2 5 5 3 3 5 0 8 2 6 E - 0 3 
4 . 1 9 6 2 3 4 7 9 8 1 E - 0 3 
4 . 0 4 9 7 0 9 5 1 4 8 E - 0 3 
3 . 9 3 1 7 4 4 1 0 6 3 E - 0 3 
3 . 7 9 3 2 2 7 7 8 3 9 E - 0 3 
3 . 7 0 0 5 4 8 3 0 5 8 E - 0 3 
3 . 6 5 4 0 8 9 1 0 7 3 E - 0 3 
3 . 5 6 5 0 3 4 1 3 5 3 E - 0 3 
3 . 4 3 2 0 6 8 2 8 8 4 E - 0 3 
3 . 3 3 4 9 2 7 2 1 3 4 E - 0 3 
3 . 2 7 7 1 4 2 8 9 1 6 E - 0 3 
3 . 2 1 2 8 8 9 8 8 4 1 E - 0 3 
3 . 2 0 6 4 5 0 0 8 5 9 E - 0 3 
3 . 2 0 6 8 7 6 5 1 8 1 E - 0 3 
3 . 1 5 7 0 6 1 0 4 3 5 E - 0 3 
3 . 0 1 3 2 9 2 7 9 4 4 E - 0 3 
2 . a 7 3 8 9 7 4 2 3 5 E - 0 3 
2 . 8 1 7 8 0 9 9 9 4 6 E - 0 3 
2 . 8 4 3 6 5 0 2 1 2 8 E - 0 3 
2 . 9 4 1 7 6 3 5 2 2 2 E - 0 3 
2 . 9 8 4 0 5 4 1 5 9 4 E - 0 3 
2 . 8 5 8 2 2 7 9 4 5 7 E - 0 3 
2 . 8 1 0 7 0 1 9 6 5 6 E - 0 3 
2 . 6 7 6 0 4 0 9 8 9 3 E - 0 3 
2 . 5 8 0 2 8 6 7 5 6 6 E - 0 3 
2 . 6 8 7 1 1 0 7 3 0 5 E - 0 3 
2 . 6 2 6 9 4 2 2 1 1 1 E - 0 3 
2 . 5 4 0 6 9 9 7 7 3 3 E - 0 3 
2 . 5 5 2 7 1 1 4 6 3 7 E - 0 3 
2 . 4 J 1 4 2 3 4 2 9 3 2 E - 0 3 
2 . 6 2 i a 4 a 6 0 0 8 E - 0 3 
2 . 6 1 2 1 0 4 6 B 3 0 E - 0 3 
2 . 7 6 4 7 1 0 6 6 7 9 E - 0 3 
2 . 9 9 0 9 4 8 9 4 2 7 E - 0 3 
2 . 3 5 4 0 2 0 1 0 0 3 E - 0 3 
2 . 4 4 2 9 7 6 2 3 0 4 E - 0 3 
2 . 3 0 1 5 4 6 6 0 7 2 E - 0 3 
2 . 2 9 3 9 8 1 0 3 7 4 E - 0 3 
2 . 7 6 6 8 7 5 3 0 7 4 E - 0 3 
2 . 6 1 8 8 0 9 9 8 3 9 E - 0 3 
2 . 2 7 4 6 7 7 5 6 8 3 E - 0 3 
2 . 3 4 7 0 2 2 1 6 6 9 E - 0 3 
2 . 6 4 2 5 2 0 2 1 4 7 E - 0 3 
Appendix 18 (cont'd) 
Halon Standard Deviations 
nml SC. CS cc 
390 1 . 8 2 3 2 3 5 7 7 1 8 E - •05 1 . 2 2 7 8 0 9 4 7 5 2 E - - 0 5 1 . 6 2 4 2 1 6 9 4 4 7 E - - 0 5 1 . 9 6 3 1 4 2 5 5 0 3 E - •05 
393 1 . 7 7 5 4 7 5 1 1 4 1 E - •05 1 . 2 6 8 6 6 7 5 9 3 4 E - - 0 5 1 . 7 5 7 4 2 6 3 5 0 4 E - 0 5 2 . 7 1 2 7 4 4 2 3 2 3 E - •*.'5 
400 1 . 9 5 2 5 6 1 0 8 9 9 E - •05 1 . 5 9 5 7 2 6 2 6 7 5 E - - 0 5 1 . 7 1 8 4 9 7 5 8 1 8 E -- 0 5 2 . 7 9 7 4 8 0 5 6 7 6 E - •05 
405 1 . 9 8 5 7 7 4 4 5 8 2 E - •05 1 . 4 9 4 7 1 4 4 8 6 7 E - - 0 5 1 . 6 9 7 7 9 6 0 6 0 5 E - 0 5 3 . 4 2 9 7 9 1 9 5 0 9 E -•05 
410 2 . 0 4 1 7 4 7 4 9 7 1 E - •05 1 . 3 7 4 0 2 3 3 4 2 0 E - - 0 5 1 . 9 4 7 5 2 6 4 2 5 7 E - - 0 5 3 . 7 B 5 0 5 5 8 0 4 4 E - -05 
413 2 . 2 7 7 1 3 1 7 9 6 6 E - •05 1 . 5 7 5 5 2 0 8 9 5 9 E - - 0 5 2 . 0 3 8 7 7 3 5 3 2 I E - 0 5 4 . 0 3 0 1 3 5 2 4 1 6 E - •05 
420 2 . . 3 9 7 5 5 3 3 5 5 6 E - •05 1 . 6 1 0 7 2 0 3 1 0 0 E - - 0 5 2 . 1 3 8 1 7 1 6 2 0 1 E -- 0 5 4 . 4 9 9 3 1 6 2 9 7 3 E - •05 
423 2 . 5 2 1 2 7 8 3 7 9 1 E - 0 5 1 . 8 1 5 4 6 4 3 3 6 0 E - - 0 5 2 . 3 3 5 2 6 5 6 9 9 5 E - - 0 5 4 . 8 8 0 1 3 9 1 9 1 3 E - •05 
430 2 . 5 1 8 6 0 7 0 9 3 8 E - •05 1 . 8 5 2 5 9 2 3 2 5 5 E - - 0 5 2 . 1 6 2 9 2 2 9 8 7 2 E - - 0 5 4 . 8 8 4 0 8 8 7 9 1 6 E - •05 
433 2 . 5 8 3 5 1 8 1 8 3 S E - •05 1 . 9 5 6 9 0 8 5 5 7 0 E - - 0 5 2 . 2 8 7 3 9 7 6 5 1 5 E -- 0 5 5 . 3 0 3 3 9 8 7 6 4 9 E - •05 
440 2 . 3 7 0 4 0 0 8 5 4 8 E - •05 2 . 0 3 5 4 9 4 2 3 3 4 E - - 0 5 2 . 5 5 5 5 0 6 6 8 4 9 E -- 0 5 5 . 6 1 6 3 5 6 7 6 8 5 E - •05 
443 2 . 9 4 7 8 4 5 3 0 2 0 E - •05 3 . 1 6 6 1 2 4 8 5 0 9 E - • 0 5 2 . 5 2 0 2 6 5 7 1 4 3 E - - 0 5 5 . 8 6 5 8 4 2 7 5 1 9 E -•05 
450 3 . . 5 7 6 7 9 1 1 6 8 6 E - •05 2 . 4 5 4 7 6 7 6 4 5 0 E - - 0 5 2 . 9 6 9 4 2 1 6 3 6 2 E -- 0 5 6 . 9 1 8 8 2 9 8 6 2 4 E - •05 
433 3 . 4 8 4 1 3 9 2 6 3 0 E - •05 2 . 5 7 2 3 5 5 2 8 2 7 E - • 0 5 3 . 2 1 2 4 1 1 1 1 7 3 E - - 0 5 7 . . 2 9 7 4 3 5 3 0 B 9 E - 0 5 
460 4 . 3 0 2 6 5 0 7 4 6 3 E - •05 2 . 9 2 8 9 5 4 7 2 5 7 E - - 0 5 3 . 7 5 0 1 4 0 5 4 8 1 E - - 0 5 8 . 6 2 4 0 3 4 2 1 9 2 E - •05 
465 4 . 3 7 3 0 6 6 4 0 1 7 E - •05 3 . 6 7 0 6 9 3 7 8 9 5 E - •05 4 . 3 7 7 9 8 1 9 2 2 3 E - - 0 5 1 . . 0 3 2 1 3 4 1 5 1 6 E - 0 4 
470 4 . 5 8 6 4 6 1 2 0 5 8 E - •05 3 . 3 0 0 2 5 4 4 9 8 9 E - - 0 5 4 . 1 5 4 1 5 5 1 5 8 0 E - - 0 5 9 • 9 3 2 8 9 2 5 4 4 2 E - 0 5 
473 3 . 6 9 4 2 6 1 4 4 3 3 E - •05 2 . 7 3 6 8 2 6 1 5 9 2 E - •05 3 . 4 6 4 3 2 5 8 6 1 4 E -- 0 5 8 . . 4 7 7 1 9 6 8 7 5 1 E - 0 5 
480 4 . 1 1 2 1 4 7 9 8 2 4 E - •05 3 . 1 4 7 1 7 7 4 2 5 < , E --05 3 . 7 4 8 2 4 1 7 8 1 1 E - - 0 5 9 , . 1 8 7 1 6 3 9 8 2 1 E - •05 
4S3 3. . 6 8 4 3 4 5 4 3 5 1 E - •05 2 . 8 ^ 6 1 8 1 6 6 2 9 1 - - - •05 3 . 3 8 8 1 4 0 4 6 5 2 E - - 0 5 8 . . 4 6 8 3 4 0 5 4 1 8 E - 0 5 
490 3 . 9 1 6 9 6 8 6 0 7 8 E - •05 3 . 0 5 3 - ; ^ 4 8 9 5 4 t > •05 3 . 7 1 2 4 1 2 8 5 2 1 E - - 0 5 8 . . 7 5 7 0 5 7 5 9 8 0 E - ( . ( 5 
493 3 . 7 0 4 0 5 2 2 5 3 0 E - 0 5 2 . 6 4 1 8 0 5 : ! i 1 7 E -•05 3 . 1 8 5 1 1 9 8 0 3 1 E - - 0 5 8 . , 0 7 4 7 9 3 3 1 6 6 E -0 5 
500 3 . 5 1 9 2 4 3 5 1 4 7 E - •05 2 . 7 2 3 0 9 3 4 8 5 1 E - •05 3 . 1 2 1 0 2 4 6 4 5 4 E - - 0 5 7 , • 8 4 4 9 9 0 2 1 6 4 E -0 5 
503 3 . 6 0 3 6 8 1 6 9 9 3 E - •05 2 . 6 0 7 4 4 0 9 3 5 3 E - •05 3 . 0 3 8 3 5 7 9 7 5 6 E - - 0 5 -7 . 9 1 9 8 4 1 7 7 5 1 E - 05 
510 3 . . 2 8 4 9 7 0 1 9 8 3 E - 0 5 2 . 5 2 6 9 8 7 8 6 8 2 E - •05 3 , . 0 5 2 2 8 7 5 7 5 0 E - - 0 5 7 . . 6 0 6 5 2 1 9 8 3 0 E - 0 5 
313 3 . 1 8 6 3 0 2 8 2 8 3 E - •05 2 . 5 7 6 9 2 2 0 7 9 2 E - •05 2 . 7 7 4 3 7 0 5 9 2 3 E - - 0 5 7 . . 4 2 5 8 5 6 7 9 3 4 E - '.'5 
520 3 . 1 3 7 3 9 6 7 0 1 5 E - 0 5 3 . 3 9 6 6 7 0 4 9 6 7 E - •05 2 , . 7 4 0 8 9 5 9 6 7 4 E - -05 7 , . 4 7 3 1 2 0 B 6 0 4 E - 0 5 
525 3 . 1 9 0 7 1 5 4 9 6 7 E - •05 2 . 4 2 0 4 3 5 4 3 4 S E -•OS 2 , . 7 0 4 9 7 8 8 2 3 1 E - - 0 5 7 . . 3 2 9 6 1 6 2 2 4 1 E - 0 5 
530 3 . 9 3 5 3 6 B 2 3 8 8 E - '.'5 2 . 3 9 7 0 4 7 7 1 0 9 E - •05 2 . . 6 7 8 5 9 8 3 4 1 1 E - - 0 5 7 . . 1 1 3 5 8 3 1 5 6 2 E - 0 5 
535 3 . 0 8 9 8 8 1 5 0 3 2 E - •05 2 . 2 2 0 4 7 6 0 8 5 6 E - 0 5 2 , . 7 0 1 4 8 9 8 7 0 0 E -- 0 5 6 . , a 4 8 8 6 3 6 9 0 ^ E - 0 5 
540 3 . . 0 0 5 2 3 0 1 9 8 5 E - 0 5 2 . 2 4 1 0 7 3 6 1 9 5 E - •05 2 , . 5 6 0 4 8 8 6 3 6 1 E -- 0 5 6 . . 7 3 3 7 7 0 7 0 2 1 E -0 5 
545 3 . 9 0 8 8 3 6 6 1 1 O E - •05 2 , . 2 8 6 6 6 0 6 0 9 9 E - •05 2 , . 6 5 8 2 7 6 6 0 5 7 E - - 0 5 6 . . 5 3 2 8 5 6 7 9 9 8 E - 0 5 
550 a. . 9 4 5 5 2 7 9 3 6 0 E - 0 5 3 . 2 2 5 5 1 7 6 0 0 2 E - •05 2 . • 7 5 4 1 9 4 8 8 7 9 E - - 0 5 6 . . 4 9 5 3 3 1 5 9 1 3 E - 0 5 
555 2 . 7 3 7 8 1 2 7 S 0 2 E - •05 2 , . 2 4 3 1 3 9 8 7 1 1 E - 0 5 2 . • 5 1 7 1 7 1 9 5 2 7 E - - 0 5 6 . , 4 0 0 6 9 5 2 2 6 6 E -<j5 
560 2 , . 6 1 4 9 8 2 1 5 9 3 E - 0 5 a. . 1 2 7 7 2 6 2 8 5 0 E - •05 2 . . 4 7 0 3 4 8 4 2 8 1 E - •05 6 . . 1 9 1 3 9 5 6 7 2 2 E -0 5 
565 2 , . 5 2 3 0 4 5 5 5 7 2 E - 0 5 2 , . 1 5 1 2 7 6 3 7 8 0 E - 0 5 3 . 3 5 7 8 4 3 0 6 9 8 E - -05 6 . . 0 7 5 5 B 7 7 9 7 3 E - 0 5 
570 2 , . 3 0 7 7 3 2 8 9 0 2 E - 0 5 2 . . 0 1 1 6 5 6 3 3 3 2 E - •05 2 . , 2 8 8 7 2 0 5 9 2 2 E - •05 6 . , 0 0 7 8 1 9 4 4 5 9 E - 0 5 
575 3 . 5 2 4 9 9 9 9 4 9 4 E - •05 2 , . 0 0 7 8 1 6 4 1 2 5 E - 0 5 2 _ . 2 0 4 5 5 3 7 4 3 8 E -
p(-'-i 5 . 8 6 8 9 3 3 9 3 0 8 E - 0 5 
580 2 . , o 9 7 1 4 8 9 5 3 4 E - 0 5 3 . 0 3 7 3 2 6 5 7 1 1 E - 0 5 3 , 2 9 4 5 8 1 7 7 8 8 E - •05 5 . , 9 0 0 0 7 8 8 2 9 4 E - 0 5 
585 3 . 5 9 . 3 4 8 3 6 8 7 4 E - 0 5 1 , . 9 3 2 9 0 7 9 6 9 1 E - 0 5 2 4 , 2 6 1 6 7 2 9 4 8 9 E - -05 5 . 8 9 6 8 2 7 1 5 4 7 E -
590 P , . 6 4 8 5 4 2 2 1 8 0 E - 0 5 1 , . 9 4 6 8 3 7 0 3 2 9 E - 0 5 2 . 3 7 7 2 4 3 3 1 7 1 E - •05 5 . , 7 6 0 7 9 8 3 4 1 2 E -
593 2 , . 3 5 7 2 2 2 3 7 0 3 E - 0 5 1 . , C , 8 0 1 4 3 4 3 9 3 E - 0 5 2 . . 0 8 7 6 4 9 8 9 4 0 E - -05 5 . . 6 3 3 5 7 9 9 2 1 9 E -'.'5 
600 3 . 1 4 5 6 7 3 9 2 9 8 E - u 5 1 , . 9 7 0 8 7 6 5 3 9 7 E - 0 5 1 . 9 6 8 1 8 0 3 2 8 5 E - •05 5 . 4 0 3 5 3 1 2 1 2 7 E - 0 5 
60S 3 . 1 7 3 4 8 1 7 6 5 9 E - 0 5 L . 3 4 1 7 8 2 8 5 9 2 E - 0 5 1 . , 9 3 3 4 8 2 0 7 5 9 E - •05 5 . , 2 9 5 2 1 0 3 S 3 6 E - 0 5 
610 2 . , 2 2 0 8 6 0 6 1 8 6 E - 0 5 1 . 8 8 3 9 6 C 5 2 0 5 E -0 5 1 . 9 0 6 1 1 0 4 9 8 5 E - •05 5 . 2 5 6 5 5 1 S 8 9 0 E -
( . '5 
613 3 . 3 9 2 3 8 1 7 8 7 2 E - 0 5 1 . , 9 6 2 8 0 5 7 4 6 2 E - '.'5 2 . 1 2 3 6 5 1 5 8 1 4 E - •05 5 . 5 1 3 7 0 5 0 5 5 6 E - 0 5 
620 3 . 5 2 5 7 1 7 1 0 2 4 E - 0 5 1 . 9 4 4 7 2 4 8 6 3 5 E - 0 5 2 . 0 6 8 3 7 9 3 2 6 4 E - •05 5 . 7 2 8 8 7 1 4 6 3 0 E - 05 
625 3 . 3 1 7 9 9 8 5 7 0 0 E - 0 5 1 . , 3 1 8 6 0 0 7 3 1 9 E - 0 5 2 . 0 1 3 3 0 8 5 4 6 3 E - •05 5 . 5 0 2 0 1 5 0 2 6 5 E - 0 5 
630 3 , 1 4 5 9 1 0 1 7 S 9 E - 0 5 1 . 6 7 8 2 2 3 5 1 3 3 E - 0 5 1 . 9 9 0 8 2 4 3 8 4 9 E - 0 5 5 . 4 9 7 3 5 2 7 0 3 4 E - 0 5 
633 2 . . 1 9 8 0 0 1 5 0 6 9 E - 0 5 1 . - 7 6 8 4 6 2 5 6 2 0 E - 0 5 1 . 3 9 5 7 9 3 0 4 9 3 E - •05 5 . 0 8 7 3 0 5 2 0 0 4 E - <-'̂ » 
640 2 . , 2 7 6 6 1 9 9 1 7 4 E - 0 5 1 . • 6 8 6 1 7 7 2 7 3 7 E - 0 5 1 . 8 6 0 4 8 3 0 6 7 9 E - 0 5 i t . . 3 4 6 8 5 2 2 1 0 0 E -05 
645 2 , . 1 3 3 8 4 6 4 2 9 6 E - 0 5 1 . 8 3 1 0 4 4 6 5 7 5 E - 05 2 . 1 0 5 7 3 7 2 2 3 5 E - •05 5 . 2 5 5 3 1 1 4 8 9 3 E - 05 
650 2 . 0 1 5 8 4 4 4 8 3 0 E - 0 5 1 . , 8 9 8 1 1 4 0 9 6 0 E - 0 5 3 2 1 8 3 0 0 2 7 3 5 E - 0 5 5 . . 0 8 1 1 9 5 5 2 2 2 E - 0 5 
655 I . . 9 9 4 4 2 6 6 1 0 4 E -0 5 1 . . 7 4 4 4 9 5 5 3 9 7 E - 0 5 1 . 8 1 7 3 3 3 9 5 1 7 E - 0 5 ^ . 8 3 3 0 4 8 1 3 2 7 E - 0 5 660 1 . . 8 8 2 1 1 6 0 3 8 2 E - O-j 1 . 7 8 4 6 1 3 4 9 3 4 E - 0 5 1 . 8 4 9 3 6 1 6 8 4 3 E - 0 5 . O 6 0 6 9 0 7 7 4 7 E - 0 5 
663 2 . , 1 8 9 3 2 5 9 0 5 2 E - U j 1 . 7 0 4 3 9 9 5 0 2 6 E - 0 5 2 . 0 3 0 4 5 0 3 7 7 2 E - 0 5 5 < 0 1 9 7 5 8 2 1 2 0 E - '.'5 
670 2 . 2 6 3 6 1 3 7 9 9 7 E - 0 5 1 . 7 3 1 7 9 6 8 7 3 6 E - 0 5 1 . 9 7 7 6 3 2 1 3 7 3 E - 0 5 5 . 1 7 1 6 3 5 5 3 3 3 E - 0 5 
675 2 . , 1 2 2 2 0 2 9 1 7 4 E - 1 . 7 1 2 3 0 4 5 0 4 7 E - 0 5 1 . 9 0 1 5 9 0 9 0 2 4 E - 0 5 5 . 0 9 1 9 9 6 0 4 B 9 E -
680 2 . 4 2 0 3 0 3 2 5 4 0 E - ,-,g 1 . 9 4 7 7 5 4 5 5 5 9 E - 0 5 2 . 2 0 7 5 0 5 7 2 6 0 E - 05 5 . 4 0 2 3 9 8 3 4 9 9 E - 0 5 
683 . 5 7 6 L 6 6 8 3 2 6 E - 0 5 2 . 1 8 6 1 9 5 9 1 3 1 E - 0 5 2 . 2 8 9 6 3 2 2 7 0 6 E - 0 5 6 . 2 1 5 7 6 7 7 6 9 2 E - 0 5 
690 4 6 5 5 2 7 1 5 5 B E - 0 5 1 . 9 4 1 8 8 8 9 9 3 5 E - 0 5 2 . 4 7 1 1 6 9 7 9 3 9 E - 0 5 3 6 0 9 6 0 5 6 4 2 E - 0 5 
695 1 4 7 3 8 1 7 2 0 6 E - 0 5 1 . 8 5 1 2 2 2 5 3 5 8 E - 0 5 1 . 9 1 5 0 0 7 7 3 3 1 E - 0 5 <-t. 7 3 1 6 0 3 7 4 2 9 E -
700 1 . 9 9 4 9 9 3 5 7 6 1 E - 0 5 1 . 6 3 2 S 5 2 4 3 4 8 E - 0 5 1 . 7 8 4 8 4 0 0 6 3 8 E - 0 5 if . 7 1 2 8 6 2 1 1 9 3 E - ' . ' J 
703 . 0 2 1 9 9 0 7 7 1 2 E - 0 5 1 . 8 5 4 0 6 8 8 4 2 0 E - 0 5 1 . 8 4 2 1 2 8 9 0 6 6 E - 0 5 <4 . 8 6 6 2 3 3 7 9 8 4 E - 0 5 
710 a . 6 8 9 5 2 0 7 5 6 4 E - 0 5 3 2 8 0 3 6 0 2 6 4 5 E - 0 5 2 . 2 7 4 9 5 3 0 7 2 6 E - 0 5 8 0 6 1 0 3 4 9 8 9 E -
713 5 6 7 4 S 9 7 7 9 6 E - 0 5 2 . 1 6 6 9 9 2 2 2 7 6 E - 0 5 1 . 9 4 7 7 6 8 6 5 4 7 E - 0 5 *t . 8 1 9 1 6 7 2 4 1 4 E - 0 5 
720 1 3 2 3 6 4 3 9 0 4 E - 0 5 1 . 9 1 4 0 6 5 7 1 7 6 E - 0 5 2 . 4 8 7 9 0 5 7 3 3 8 E - 0 5 9 4 1 7 2 9 3 6 7 8 E - J 
723 1 6 8 B 3 5 5 9 3 8 E - 0 5 2 . 3 5 1 6 9 9 1 5 2 0 E - 0 5 1 . 9 2 8 9 2 6 5 1 2 1 E - 05 . 7 4 6 4 5 6 9 3 4 5 E -
730 3 . 2 5 0 5 6 6 2 5 0 1 E - 0 5 3 3 5 9 0 6 6 8 6 3 6 E - 0 5 2 . 9 1 4 9 7 3 0 8 4 5 E - 05 9 2 9 6 5 4 5 0 1 4 E - 0 5 
Appendix ifl (mnfrt\ 
NBS Averages 
. [ n m ] S S 
390 1 . 3025653673E-•03 9 . 0 7 5 5 a 7 5 3 5 9 E - 0 4 
395 1 . 9225304134E- - 0 3 1 . 3 9 8 6 3 4 6 8 6 6 E - 0 3 
400 2 . 1 B 4 5 0 1 2 7 9 4 E - • 0 3 1 . 6 1 7 9 9 5 7 9 3 5 E - 03 
405 2 . 4 9 7 0 7 0 9 3 1 8 E - - 0 3 1 . 3 8 0 6 7 9 3 9 5 5 E -- 0 3 
410 a. . 6 8 1 2 7 6 8 1 6 7 E - - 0 3 2 . 0 5 3 9 4 5 7 9 1 7 E - 0 3 
415 a . 7 5 4 0 8 2 1 6 5 9 E - - 0 3 2 . 1 3 3 4 0 B 8 7 2 5 E -- 0 3 
420 2 . 9 0 6 3 5 7 2 0 4 2 E - - 0 3 2 .a705345393E' - 0 3 
425 3 . 0 1 6 7 1 1 3 7 5 7 E - - 0 3 2 . 3 7 5 2 9 5 6 7 4 8 E - - 0 3 
430 3 . 0 4 4 8 7 6 3 7 3 7 E - -03 2 . 4 1 4 1 S 7 8 1 5 6 E - - 0 3 
435 3 . 2 3 5 8 7 2 5 3 0 7 E - -03 2 .579739757aE- - 0 3 
440 3 . 3 4 2 0 4 2 4 4 7 6 E - •03 2 . 6 7 3 7 3 5 6 1 0 5 E -- 0 3 
445 3 . 4 6 9 1 7 3 B 9 1 6 E - -03 a . 7 B 0 7 3 5 6 9 3 4 E - - 0 3 
450 4 . . 0 6 3 8 8 5 6 7 5 4 E -•03 3 . 2 7 4 4 6 2 9 9 8 5 E - - 0 3 
455 4 . 2 2 7 3 0 2 7 4 5 5 E - -03 3 . 4 3 5 3 5 2 1 S 4 4 E -- 0 3 
460 4 , . 8 9 5 3 0 5 1 7 1 2 E - •03 3 . 9 9 5 5 4 2 2 9 4 6 E -- 0 3 
465 5 . 7 4 4 2 7 4 1 0 5 6 E - •03 4 . 7 0 5 8 4 0 2 2 5 4 E - - 0 3 
470 —i. . 4 7 5 3 9 2 5 6 9 5 E - •03 4 . 4 9 9 6 7 6 6 0 5 8 E - - 0 3 
475 ~*, . 6 4 9 9 8 6 8 8 6 7 E - •03 3 . B 3 4 9 1 0 6 8 1 1 E - - 0 3 
480 5 . . 0 0 7 6 9 4 9 5 6 7 E - •03 4 . 1 3 7 2 4 2 9 6 0 6 E - - 0 3 
485 4 , . 5 6 8 1 3 9 3 2 8 9 E - •03 3 . 7 8 0 8 2 9 7 4 9 5 E - - 0 3 
490 4 . . 7 8 1 3 1 1 9 4 9 7 E - •03 3 . 9 7 1 1 5 5 4 E 7 2 E - -03 
495 4 . 3 5 2 9 5 9 3 5 7 2 E - •03 3 . 6 2 4 9 3 9 5 1 1 3 E - - 0 3 
500 4 , . 2 0 0 1 8 9 3 9 1 2 E -•03 3 . 5 0 5 4 4 7 0 5 9 7 E - - 0 3 
505 4 , . 1 1 S 5 4 6 6 3 5 8 E - •03 3 . 4 4 6 9 B 7 3 3 0 7 E - - 0 3 
510 4 . . 0 1 9 4 6 5 9 8 4 0 E - •03 3 . 3 6 6 6 5 9 1 0 0 6 E - - 0 3 
315 3 . . 3 9 0 3 6 1 0 5 3 9 E - •03 3 . 2 6 4 9 2 9 4 9 0 7 E - - 0 3 
520 3 . . 8 4 9 3 5 5 9 5 6 6 E - •03 3 . 2 3 2 4 1 5 2 4 8 8 E - - 0 3 
525 3 . . 7 8 7 3 5 1 6 5 8 0 E - 0 3 3 . 1 8 3 0 7 9 8 4 1 5 E - - 0 3 
530 3 . . 6 4 1 3 2 8 7 B B 6 E - 0 3 3 . 0 6 5 8 7 3 8 2 2 6 E - - 0 3 
335 3 . . 5 2 4 2 1 3 4 9 8 3 E - 0 3 a . 9 7 3 a 4 3 5 a i 9 E - - 0 3 
540 3 . . 3 9 4 3 5 0 2 1 B 4 E - 0 3 a. . 8 5 6 2 4 4 3 8 0 6 E - - 0 3 
545 3 , . 3 0 4 5 3 5 6 7 8 8 E -•03 2 . 7 8 3 6 5 5 3 8 0 6 E - - 0 3 
550 3 . . 2 4 3 8 2 3 9 7 6 5 E - 0 3 2 . . 7 4 0 5 3 5 1 1 9 B E - - 0 3 
555 3 . . 1 6 0 6 1 5 2 1 5 9 E -•03 . 6 6 8 4 8 5 6 0 8 8 E - - 0 3 
560 3 . . 0 2 8 6 4 2 7 8 3 5 E - •03 2 . . 5 5 7 0 3 0 7 0 1 4 E -- 0 3 
565 3 . 9 3 5 5 0 7 8 1 3 2 E -•03 2 . . 4 7 6 8 6 7 a 3 4 8 E - - 0 3 
570 3 3 7 2 4 1 9 2 2 9 6 E - 0 3 2 . , 4 3 9 0 5 6 4 7 6 0 E -- 0 3 
575 3 _ . 8 0 8 5 3 9 3 3 6 7 E - 0 3 2 . . 3 7 0 9 6 6 9 2 4 6 E - - 0 3 
580 2 _ 7 3 6 8 1 8 8 1 3 4 E - 0 3 2 . . 3 6 2 9 8 1 0 3 9 B E - •03 
585 3 _ . 7 3 2 7 9 6 0 9 2 2 E - 0 3 3 . 3 5 9 2 7 4 0 6 5 1 E - - 0 3 
590 2 . . 7 3 0 1 3 4 3 8 4 4 E -0 3 2 . . 3 1 5 4 8 7 2 5 0 1 E - -03 
.',95 2 . , 5 9 8 4 1 3 9 7 2 9 E - •03 a. . 2 0 1 5 0 3 1 5 2 1 E - - 0 3 
600 2 . 4 7 3 9 6 0 0 4 3 5 E - 0 3 2 . , 0 9 6 8 0 6 1 6 4 7 E --03 
605 2 . 4 2 0 7 8 1 7 0 3 7 E - • 0 3 2 . . 0 5 0 6 7 9 0 4 4 5 E - -03 
610 3 4 2 9 8 4 6 5 2 5 5 E - 0 3 2 . . 0 6 1 B 2 0 1 7 8 7 E - -03 
615 3 5 0 7 0 3 1 4 7 1 1 E - 0 3 2 . . 1 2 8 8 6 4 0 1 7 5 E --03 
620 2 . 5 3 6 1 2 6 9 5 1 S E - 0 3 2 . 1 5 5 3 4 2 7 5 7 7 E - •03 
625 . 4 2 4 4 9 9 9 7 4 5 E - • 0 3 2 . . 0 5 5 3 2 8 7 8 0 3 E - -03 
630 3 7 7 0 6 6 4 5 5 2 E - 0 3 2 . 0 1 2 7 9 7 2 5 6 1 E - •03 
635 2 6 1 8 6 0 7 7 2 8 E - •03 1 .  9 2 0 5 0 7 3 8 8 B E -•03 
640 a . 1 7 4 2 9 2 2 3 5 8 E - 0 3 1 . B 4 1 7 1 9 5 3 S 0 E - •03 
645 2 5 5 8 1 6 4 0 7 3 E - 0 3 1 . 9 1 3 5 7 5 B 7 7 5 E - •03 
650 2 0 8 8 3 4 5 7 9 9 E - 0 3 1 . 8 6 0 9 8 4 5 9 6 5 E - •03 
555 a . 1 3 2 5 3 4 0 8 7 5 E - 0 3 1 . 7 9 8 0 7 7 6 3 1 8 E - •03 
660 1 3 7 4 1 3 2 6 0 5 E - 0 3 1 . 8 0 0 4 4 8 1 4 1 0 E - •03 
665 1 9 0 8 9 0 9 2 9 4 E - 0 3 1 . 3 3 8 0 4 8 9 3 3 9 E - •03 
670 a . 1 8 9 8 3 9 8 6 2 3 E - 0 3 1 . S 4 1 1 8 3 7 8 7 4 E - •03 
575 2 t 1 8 3 9 8 0 3 0 4 4 E - o 3 1 . 8 2 4 4 7 9 0 1 3 2 E - •03 
680 a. 3 1 0 4 2 2 7 4 6 0 E - 0 3 1 . 9 3 1 2 1 9 5 3 6 3 E - 0 3 
583 4 9 5 2 2 1 4 3 1 B E - 0 3 3 0 8 4 3 4 6 2 2 2 4 E - •03 
690 2 . 3 9 1 3 8 9 9 1 4 5 E - 0 3 1 . 9 B 5 4 1 0 5 1 6 9 E - 0 3 
695 0 3 9 2 1 3 1 2 0 8 E - 0 3 1 . 6 9 6 4 B B 5 8 8 5 E - •03 
700 1 . 9 0 8 7 3 4 2 1 3 2 E - 0 3 1 . 5 9 7 1 7 0 7 6 3 3 E - 0 3 
705 1 . 9 0 4 9 1 8 2 2 3 2 E - i53 1 . 5 8 8 9 7 5 7 4 0 8 E - •03 
710 2 . 2 9 9 6 8 5 8 0 1 6 E - 0 3 1 . 9 0 9 7 4 9 2 S 9 6 E - 0 3 
713 a . 1 9 7 8 6 0 8 5 6 2 E - 0 3 1 . 8 0 7 2 2 9 1 6 7 3 E - •03 
720 I . 8 9 6 0 1 2 5 5 9 0 E - 0 3 1 . 5 5 7 9 6 9 2 8 4 7 E - 0 3 
723 I . 9 5 1 8 8 B 5 1 7 2 E - 0 3 1 . 6 0 7 6 2 6 2 7 6 8 E - 0 3 
730 1 9 7 0 3 5 1 4 3 3 E - 0 3 1 . 7 9 6 5 5 6 1 7 1 9 E - 0 3 
ED. 
1 . 3 1 7 4 3 4 4 S 9 2 E - 0 3 1 . 0 7 0 5 0 3 1 8 0 2 E - - 0 3 
1 .9667331897E - 0 3 1 . 6 3 3 5 3 4 3 9 2 1 E -- 0 3 
2 . 2 4 1 9 5 7 4 0 9 IE - 0 3 1 . 8 9 5 3 3 9 5 0 0 7 E - - 0 3 
2 . 5 7 0 1 1 8 9 0 9 7 E - 0 3 2 - 2 1 4 4 6 7 9 5 5 7 E - -03 
2 . 7 6 7 3 2 7 5 1 7 0 E - 0 3 a . 4 1 9 5 2 1 0 1 3 0 E - - 0 3 
2 . 8 5 0 9 9 0 1 5 4 7 E - 0 3 2 . 5 2 5 6 2 9 6 5 6 8 E - - 0 3 
3 . 0 0 7 4 6 2 5 2 5 3 E - 0 3 2 . 6 8 9 1 5 3 S 3 6 0 E - - 0 3 
3 . 1 2 7 E 7 6 8 6 7 1 E - 0 3 2 - 8 2 1 5 5 8 3 8 0 1 E - - 0 3 
3 . 1 6 4 0 2 4 9 0 5 8 E - 0 3 2 . 8 7 9 5 4 2 E 2 2 6 E - - 0 3 
3 . 3 6 0 5 0 2 9 2 0 3 E - 0 3 3 . O S 0 8 5 9 4 9 6 2 E - - 0 3 
3 .4697402297E - 0 3 3 . 1 9 9 9 5 3 6 1 4 5 E - - 0 3 
3 .6038668735E' - 0 3 3 . 3 3 6 7 7 0 0 7 3 6 E - - 0 3 
4 .2191807155E - 0 3 3 . 9 2 9 3 2 5 2 5 8 9 E - • 0 3 
4 . 3 9 3 3 0 4 1 8 9 6 E -- 0 3 4 . 1 2 5 8 7 3 0 3 0 1 E - - 0 3 
5 . 0 7 9 5 4 0 5 5 6 8 E - 0 3 4 . 7 9 2 1 9 7 9 6 9 5 E - •03 
5 . 9 5 9 0 5 4 1 8 0 7 E -- 0 3 —i . 6 5 3 8 2 7 9 2 9 0 E - -03 
5 . 6 8 0 6 4 9 3 8 0 3 E - -03 5 . 4 1 9 6 5 8 1 1 3 4 E - •03 
4 .8259a48360E- - 0 3 4 . 6 2 8 5 8 3 9 9 2 9 E - -03 
5 . 1 8 7 2 B 6 5 3 2 4 E -- 0 3 5 . 0 0 2 1 1 7 1 8 8 8 E - •03 
4 . 7 a 6 4 9 5 3 7 5 3 E - - 0 3 4 . 5 7 1 8 8 7 4 8 8 4 E - •03 
4 . 9 5 8 9 7 1 8 5 5 5 E -- 0 3 4 . 8 2 4 6 9 4 4 0 4 6 E - •03 
4 . 5 0 8 9 0 8 5 9 1 0 E -- 0 3 4 . 3 9 3 3 7 6 3 3 0 1 E - •03 
4 . 3 4 8 2 3 0 9 8 8 9 E - - 0 3 4 . 2 6 1 4 8 9 3 9 3 1 E - •03 
4 . 2 5 3 6 9 3 6 6 7 5 E - - 0 3 4 . 1 8 6 6 9 2 8 9 1 9 E - •03 
4 . 1 4 2 2 7 6 5 8 1 1 E - - 0 3 4 . 0 9 0 5 5 0 9 9 3 9 E -•03 
4 . 0 0 8 4 1 2 6 4 1 3 E - - 0 3 3 . . 9 7 0 0 6 7 5 6 8 9 E - •03 
3 . 9 6 4 2 3 3 6 8 5 8 E - - 0 3 3 . . 9 3 5 4 8 7 5 7 1 7 E -•03 
3 , . 8 9 0 4 7 5 1 8 0 8 E -- 0 3 3 . . 8 8 S 4 5 8 9 9 6 2 E - •03 
3 . 7 4 2 5 2 0 4 2 7 7 E -- 0 3 3 . . 7 4 4 8 1 9 4 4 2 8 E - •03 
3 , . 6 2 0 3 6 0 2 6 9 1 E -- 0 3 3 . . 6 2 9 2 5 7 2 5 8 9 E - •03 
3 , . 4 7 7 4 1 1 0 6 5 2 E - - 0 3 3 . . 4 9 8 1 6 3 3 5 5 4 E - •03 
3 . , 3 7 3 8 3 9 1 6 2 7 E - - 0 3 3 , . 4 0 5 8 3 5 5 9 6 1 E - •03 
3 , . 3 0 8 9 6 4 7 6 6 2 E - - 0 3 3 . , 3 6 2 B 6 5 9 1 8 2 E - 0 3 
3 . . 2 2 7 1 3 8 1 2 9 8 E -- 0 3 3 . . 2 7 5 4 4 8 4 9 6 6 E - •03 
3 . . 0 9 0 2 2 5 9 2 8 6 E -- 0 3 3 . . 1 4 6 3 8 2 1 3 B B E -0 3 
2 . . 9 9 3 9 2 7 3 0 3 9 E - •03 3 . . 0 5 0 8 8 7 5 4 5 3 E - •03 
2 . . 9 2 4 0 2 7 4 4 6 0 E --03 2 . 9 9 3 4 4 5 4 0 7 1 E - 0 3 
2 . 8 5 9 0 7 7 4 4 2 9 E - -03 2 . , 9 3 9 2 0 1 5 4 5 8 E -•03 
2 . , 8 3 7 9 8 9 0 1 8 3 E --03 2 . 9 3 6 5 7 7 6 8 3 6 E - 0 3 
2 . 8 2 8 3 6 4 7 5 5 2 E - •03 , 9 2 1 8 9 1 6 7 0 5 E -•03 
2 M 7 7 3 5 0 6 4 9 6 9 E - •03 2 . - 8 7 2 4 6 5 1 6 6 3 E - 0 3 
2 . 6 3 6 6 0 5 7 3 5 1 E - •03 2 . , 7 4 0 1 8 5 8 2 3 3 E - 0 3 
2 . 5 0 7 4 7 9 4 6 5 2 E - •03 2 . 6 1 1 2 6 4 0 3 6 6 E - 0 3 
2 . 4 5 1 6 7 1 9 6 1 5 E - 0 3 2 t 5 5 3 0 8 3 5 S 8 7 E - 0 3 
2 t 4 6 3 9 0 2 2 7 7 2 E - •03 2 . 5 7 5 7 1 0 2 3 8 1 E - 0 3 
2 . 5 3 6 0 2 3 8 4 0 5 E - 0 3 2 . 6 5 5 5 4 3 3 4 9 3 E - 0 3 
2 . 5 5 3 2 4 1 7 5 5 4 E - -03 2 . 6 9 7 4 5 6 1 1 7 0 E - 0 3 
2 . 4 4 3 6 7 6 8 6 3 2 E - 0 3 2 . 5 8 2 9 5 2 6 1 7 8 E - 0 3 
2 . 3 8 8 5 4 8 0 4 5 5 E - 0 3 a . 5 3 3 8 9 4 4 1 2 2 E - 0 3 
2 . 2 7 0 4 6 4 3 9 9 5 E - 0 3 2 , 4 1 0 2 6 6 7 1 6 0 E - 0 3 
2 . 1 7 8 6 7 7 5 6 6 7 E - •03 2 . 3 2 2 1 1 6 4 0 1 2 E - 0 3 
2 . 2 5 9 9 4 9 0 1 7 6 E - 0 3 2 . 4 1 5 9 4 7 7 i 0 2 E - 0 3 
2 . 2 0 7 2 8 5 4 5 3 7 E - 0 3 2 . 3 5 7 0 1 7 6 0 8 3 E - O S 
2 . i a 8 0 7 3 6 6 7 9 E - 0 3 3 2 7 3 1 4 8 2 0 7 9 E - 0 3 
2 . 1 3 4 6 9 4 8 7 3 3 E - 0 3 2 . 2 7 8 5 4 0 3 0 5 4 E - 0 3 
2 . 1 7 6 9 5 4 5 o 7 5 E - 0 3 2 . 3 3 1 3 B 1 5 9 1 5 E - 0 3 
2 r 1 7 9 4 0 5 0 0 8 6 E - 0 3 2 . 3 3 4 3 3 4 0 8 9 7 E - 0 3 
2 . 1 6 6 0 0 0 8 0 8 9 E - 0 3 2 . 3 2 8 7 4 2 5 9 7 5 E - '53 
2 . 2 8 8 9 0 7 7 3 3 1 E - 0 3 3 4 5 4 8 7 1 3 3 1 3 E - 0 3 
2 . 4 6 7 4 8 4 7 4 a 0 E - 0 3 2 . 6 5 5 7 2 4 3 1 5 2 E - 0 3 
2 . 3 5 6 0 8 3 E 1 0 5 E - 0 3 2 . 5 3 8 1 7 3 1 7 2 0 E - 0 3 
2 . 0 0 5 a 3 8 8 5 3 3 E - 0 3 2 . 1 7 0 9 7 9 6 3 7 8 E - 0 3 
1 . 8 8 0 2 7 3 4 1 5 8 E - 0 3 2 . 0 3 4 2 9 2 0 8 2 5 E - 0 3 
1 . 8 6 8 5 6 7 3 6 8 9 E - 0 3 2 . 0 3 2 5 6 0 9 8 4 9 E - 0 3 
2 . 2 6 1 0 9 0 3 0 8 9 E - 0 3 2 . 4 4 4 6 2 5 8 1 1 7 E - 0 3 
2 . 1 4 9 6 3 6 2 0 3 3 E - 0 3 2 . 3 1 1 0 8 8 1 5 5 7 E - 0 3 
1 . 8 5 8 2 9 6 3 8 1 6 E - 0 3 0 0 4 3 8 2 3 5 7 8 E - 0 3 
1 . 9 0 3 2 7 6 8 2 B 8 E - 0 3 •D 0 6 9 6 5 4 1 2 0 9 E - 0 3 
2 . 1 4 3 9 3 2 1 1 S 2 E - 0 3 2 . 3 2 0 1 7 6 8 3 4 9 E - 0 3 
Appendix 18 (cont'd) 
NBS Standard Deviations 
fnml SS fJS 
390 1 . 3954130741E- - 0 5 1 .1096403747E- -05 2 . 8 2 3 3 2 4 1 4 3 7 E - -05 1 . 0 3 0 0 5 0 3 1 6 5 E - •'.' -i 
39S 1 . 3 3 9 8 1 3 6 1 7 9 E - - 0 5 1 . 0 8 0 6 9 1 1 2 6 3 E - •05 1 . 8 a 5 8 9 4 9 9 3 5 E - - 0 5 1 . 1 0 4 2 4 8 0 6 7 1 E - •05 
400 1 . 3 2 1 7 1 2 5 8 1 2 E - - 0 5 1 . 1 6 4 8 7 6 8 3 1 2 E - • 0 5 1 . 6 0 6 7 7 3 7 1 6 2 E - • 0 5 1 . 1 9 6 8 9 2 8 4 7 9 E - •05 
405 1 . 3 0 6 2 5 0 7 3 4 6 E - - 0 5 9 . 99754833a9E- •06 1 .50916aB497E- - 0 5 1 . 2 6 1 6 9 S 0 0 9 4 E - 0 5 
410 1 . 2 9 5 0 0 0 7 8 8 9 E - - 0 5 1 . i a a a 7 8 6 0 7 6 E - -05 1 . 3 8 7 4 3 5 1 4 3 8 E - •05 1 . 2 5 5 2 0 6 0 8 9 4 E - •05 
415 1 . 1 3 9 1 6 0 3 5 4 0 E - - 0 5 9 . 5 3 1 9 2 0 2 1 1 9 E - •06 1 . 3 4 7 a 5 9 2 2 8 7 E - - 0 5 1 . 0 2 4 5 3 6 9 a 0 6 E - 0 5 
420 1. . 2 7 9 4 0 6 0 8 4 3 E - - 0 5 1 . 1 1 3 8 3 6 1 6 3 6 E -- 0 5 1 . 4 4 3 3 4 3 9 9 1 7 E - •05 1 . 0 3 2 3 6 1 3 6 6 9 E - 0 5 
425 1-. 3 2 8 2 2 9 9 0 7 1 E - - 0 5 1 . 1 4 5 4 3 2 7 0 1 7 E -•05 1 . 4 2 1 3 8 1 0 3 4 1 E - - 0 5 1 . 2 3 1 1 1 4 0 6 9 6 E - •03 
430 1 . , 6 1 1 5 6 3 3 0 7 1 E - - 0 5 1 . 2 5 9 1 0 9 4 1 4 3 E - - 0 5 1 . 4 2 7 0 9 1 7 1 3 9 E -•05 1 . 3 2 3 6 9 4 1 8 7 9 E -•03 
435 1 . 5 9 6 0 a 9 3 4 3 3 E - - 0 5 1 . 1 7 7 6 a 6 9 0 9 4 E - •05 1 . 5 2 9 8 2 0 2 3 6 1 E - •05 1 . 2 3 1 0 2 1 3 0 9 2 E - 0 5 
440 1. , 5 0 6 a 6 7 8 6 8 4 E - - 0 5 1 . 2 6 5 4 0 3 4 6 8 7 E - -05 1 . 5 9 7 3 4 3 3 7 4 1 E -•05 1 . 4 9 5 9 9 9 1 0 1 6 E - O^i 
445 1 . , 5 1 0 4 0 9 5 5 5 1 E -- 0 5 1 . 4 7 0 6 0 8 6 1 B 9 E - •05 1 . 8 9 0 1 8 9 4 7 1 4 E - •05 1 , . 7 7 4 8 7 5 1 9 9 7 E - 0 5 
450 1. . 8 6 5 6 9 4 1 6 8 2 E • - 0 5 1 . 7 E 9 0 4 7 3 5 4 5 E - - 0 5 1 . 7 5 4 5 9 5 8 4 4 1 E -•05 1 . 4 6 8 4 9 1 1 9 4 6 E - 0 5 
433 1 . • 9 3 6 7 1 5 4 7 4 2 E -- 0 5 1 . 4 9 5 7 6 6 6 9 1 5 E - •05 1 . 9 6 3 6 8 8 3 9 3 2 E - •05 1 . 5 5 5 8 4 9 0 0 1 B E - 0 5 
460 2 i . 3 1 8 1 9 3 0 1 8 6 E - - 0 5 1 - 6 3 3 9 5 7 2 5 0 2 E - -05 2 . 7 0 5 2 4 6 4 1 4 7 E - •05 1 . 8 8 4 8 0 1 7 6 0 7 E - 0 5 
465 a . , E 8 E 9 4 3 8 0 5 0 E -- 0 5 1 . 7 7 4 1 4 4 4 9 1 O E - •05 2 . 2 3 7 1 6 9 0 3 0 8 E - •05 2 , . 3 7 7 6 2 5 0 4 2 9 E - 0 5 
470 a . . 0 4 6 4 0 4 3 2 8 2 E -- 0 5 1 . 7 9 5 1 9 2 8 3 9 5 E - •05 2 , . 6 6 6 4 1 6 7 6 1 2 E - •05 2 . 0 7 0 6 9 8 3 3 9 7 E - 0 5 
473 I . , 8 3 8 6 7 6 0 7 5 3 E - - 0 5 1 . 5 2 4 4 7 2 9 5 9 3 E - •05 1 . 9 3 9 0 0 8 1 0 1 8 E -•05 1 , . 7 8 0 5 0 9 6 8 7 8 E - '.'5 
480 . 0 3 3 3 1 7 1 0 8 4 E -- 0 5 1 . 7 3 2 1 6 9 8 6 3 4 E - •05 1 , . 9 7 B 2 4 8 1 2 6 8 E - •05 2 , . 0 4 0 8 6 7 3 4 6 4 E - 0 5 
485 a . , 2 7 2 9 8 1 5 3 3 0 E • ~ u 5 1 . 6 7 7 3 0 1 8 2 0 4 E - •05 1 . 8 4 1 8 0 7 1 4 3 2 E - •05 1 , . 8 9 7 7 5 1 1 5 5 5 E - '55 
490 I . . 9 0 7 4 4 8 2 2 4 7 E - - 0 5 1 . 6 3 6 7 2 1 4 8 7 2 E - •05 1 , . 9 2 3 1 9 1 7 3 3 4 E - •05 2 , . 1 6 2 6 5 9 7 4 3 B E - 0 5 
495 I . . 9 9 1 1 3 E 6 7 3 9 E - - 0 5 1 . 7 0 5 5 B 6 9 5 2 2 E - •05 1 . 8 1 8 9 8 5 6 9 3 5 E - •05 1 . . 8 0 8 2 9 7 1 8 1 4 E - 0 5 
500 l . . 5 9 6 8 1 0 4 5 6 4 E -- 0 5 1 . 3 9 9 8 2 7 6 1 6 4 E - •05 1 , . 7 6 9 9 0 6 7 0 9 2 E - •05 1 . 9 1 3 7 1 3 2 4 9 4 E - 0 5 
505 I . • 4 9 3 7 8 2 4 0 3 7 E -- 0 5 1 . 5 9 6 5 2 3 0 6 8 9 E - •05 1 . 7 3 9 0 3 4 6 5 6 S E - •05 1 , .B607566466E- '55 
510 I , . 7 8 3 3 2 9 2 2 5 8 E - —'.' -i 1 . 6 3 2 5 4 2 6 a i 6 E - •05 1 , . 5 3 7 4 8 9 4 5 1 4 E - 0 5 1 . 6 5 7 0 1 2 0 7 8 3 E - 0 5 
515 I . . 6 2 9 6 6 2 4 1 0 2 E -- 0 5 1 . 3 2 9 9 3 2 5 8 4 8 E - •05 1 . 6 0 3 2 9 7 1 1 2 8 E - •05 1 , . 9 6 1 5 3 8 3 7 0 6 E - 0 5 
520 ^ . 1 0 4 0 6 4 3 7 7 7 E - 0 5 1 . 6 0 1 8 a 4 3 5 5 3 E - •05 1 , . 7 4 5 0 0 1 1 6 9 5 E - •05 1 , . 6 4 7 0 3 7 7 2 2 1 E - '55 
525 I . . 6 4 4 8 9 8 a 8 4 3 E - - 0 5 1 . 4 3 1 6 5 2 3 6 5 0 E - •'-•5 1 , . 7 0 9 8 6 3 0 8 4 4 E - •05 1 , . 5180506a40E- 0 5 
530 I . . 3 9 4 9 3 7 6 9 5 5 E ' - 0 5 1 . 1 4 9 7 7 9 8 3 5 9 E - •05 1 . . 7 3 6 0 2 9 4 3 2 5 E - 0 5 1 , . 5 8 a 4 9 0 4 9 0 a E - 0 5 
535 I . , 4 0 3 2 2 S 9 5 4 2 E -- 0 5 1 . 0 9 2 B 3 2 3 2 7 5 E - •'.'5 1 , . 4 3 0 0 2 2 9 2 2 0 E - •05 1 . . 4 3 5 6 5 9 5 4 5 3 E - '55 
540 I . . 4 1 8 8 5 9 8 0 6 6 E - - 0 5 1 . 2 2 0 5 9 3 8 4 4 1 E - •05 1 . , 3 6 2 3 8 1 7 6 9 0 E -0 5 1 , . 3 6 8 4 0 7 1 8 5 1 E -'55 
545 I . . 4 1 6 7 1 9 5 1 1 2 E - - 0 5 1 . 3 2 8 3 9 5 2 6 1 9 E - •05 1 , . 3 2 6 3 6 3 5 0 9 6 E - •05 1 . 3 5 3 9 9 7 B 8 9 1 E - 0 5 
550 I , . 2 6 9 5 2 0 1 1 0 I E - 0 5 1 . 3 0 9 8 3 0 1 4 5 6 E - •05 1 . , 3 0 5 6 9 3 9 6 3 1 E - 0 5 1 , . 4363873a97E-0 5 
553 I . . 2 8 0 3 8 3 1 6 8 IE-- 0 5 1 . 2 3 4 9 5 5 1 3 4 6 E - •05 1 . 2 6 6 1 7 2 8 1 0 9 E - •OS 1 . . 1 8 3 1 6 7 9 7 B 5 E - '55 
560 I . 2 3 6 5 3 3 0 2 5 I E - 0 5 1 . 1 9 5 6 4 0 6 3 1 0 E - •05 1 . , 3 6 2 3 0 2 9 0 3 1 E - 05 1 , a 0 9 0 3 1 7 9 4 6 E - 0 5 
565 I . . 1 8 5 9 8 2 3 9 3 7 E -- 0 5 1 . 1 0 3 3 4 5 4 7 5 3 E - •05 1 . . 2 3 8 8 6 1 S 3 7 9 E - 0 5 1 , . 1 5 E 0 5 3 5 5 7 0 E - 0 5 
570 l . 1 1 4 3 8 1 6 4 2 I E - 0 5 1 . 1 2 7 5 3 8 4 4 2 9 E -•05 9 . , 9 0 8 0 1 9 3 3 7 9 E - 0 6 1 , . 0 B 5 8 4 1 S 4 0 2 E - OS 
573 I . . 1 5 1 1 3 8 3 5 6 3 E -- 0 5 9 . 9 6 4 9 3 1 0 9 8 0 E - •06 1 . . 1 0 6 9 7 9 7 9 5 6 E - 0 5 1 .  1 6 5 0 1 4 1 1 5 3 E -0 5 
580 I . 0 0 5 0 5 3 1 5 3 9 E —'5o 1 . 0 8 6 7 4 3 9 7 9 1 E - •05 1 . , 0 3 0 4 0 8 4 3 0 5 E - 0 5 1 , . 2 3 6 1 1 5 1 0 5 4 E - 0 5 
585 I . 2 1 5 0 7 2 8 5 3 4 E - 0 5 9 , . 7 6 0 2 0 8 3 5 0 0 E - 0 6 1 . . 1 4 6 2 1 2 1 9 6 8 E - OS 9 . . 8 5 7 6 7 6 6 1 7 2 E - 0 6 
590 I . 1 7 1 3 3 3 5 6 2 4 E -- 0 5 9 . 4 0 3 3 4 2 8 2 7 9 E - •06 1 . , 0 2 7 2 2 4 3 0 2 6 E - O S 1 , . 0 1 5 3 7 1 0 5 3 6 E -0 5 
595 I . 1 4 8 1 7 7 3 2 7 I E - 0 5 1 , . 0 2 3 0 5 7 9 9 7 6 E - 0 5 1 . , 2 9 1 1 0 0 9 5 9 1 E - •05 1 . . 0 4 2 3 0 2 9 1 7 9 £ - '55 
600 I . 1 5 9 3 7 4 8 7 3 5 E ' - 0 5 9 . 7 7 7 2 1 0 5 3 0 8 E - •06 9 . , 6 7 7 E a 6 a 4 7 0 E - 06 1 , . 0 2 4 3 1 8 3 1 2 9 E - '55 
605 9 . 5 9 9 6 1 1 2 5 3 9 E - 0 6 1 , . 0 0 4 6 0 7 6 1 4 2 E - •05 9 . , 7 a i 2 4 8 0 7 8 a E - 06 8 . , 3 7 1 6 0 4 7 7 1 7 E - 0 6 
610 1 . E 4 5 7 4 9 2 7 9 6 E - 0 5 1 . 0 3 2 0 S 8 0 5 1 B E - •05 9 . 3 9 3 6 3 4 6 4 9 3 E - 0 6 1 . . 1 1 1 4 1 2 4 2 6 2 E - (55 
615 8 . 2 3 2 9 6 0 2 9 2 6 E - 0 6 1 , . 0 4 1 1 4 1 3 7 2 9 E - 0 5 1 . , a 0 0 6 9 a i 6 1 7 E - 0 5 9 . , 9 0 2 5 0 6 6 a 7 5 E - 0 6 
620 9 . 6 5 7 9 4 3 4 8 1 2 E - 0 6 9 . 1 5 8 8 7 4 4 1 7 4 E - •06 1 . 0 4 5 E 4 7 3 0 5 6 E - •!>5 9 , . 1 6 8 a 8 4 0 3 8 8 E - 0 6 
625 1 . 0 6 7 5 4 7 0 9 7 0 E - 0 5 8 . . 3 1 3 4 3 4 1 1 7 7 E - 0 6 9 . , 5 8 9 0 3 5 6 3 4 1 E - •06 1 . , 0 3 1 4 3 3 6 5 1 1 E - 0 5 
630 9 . 9 8 0 4 3 1 3 2 6 6 E ' - 0 6 9 . . 9 4 0 2 5 3 7 0 9 4 E - •06 9 . 1 7 6 5 9 6 3 0 7 2 E - '56 1 , . 2 7 6 6 6 9 0 9 6 9 E - 0 5 
635 1 . 0 0 0 0 2 5 7 8 0 I E - 0 5 9 . . 4 2 4 4 9 3 1 8 0 7 E - 0 6 1 . • 0 4 E 6 5 9 4 4 7 6 E - OS 9 . , 5 8 3 6 5 9 0 7 7 T E - 0 6 
640 8 . 5 9 0 6 4 8 0 7 2 0 E - 0 6 1 , . 0 1 9 6 4 5 6 2 4 9 E - •05 1 . 0 9 8 5 7 8 0 9 4 6 E - 0 5 3 . , 6 3 9 6 1 1 9 7 a 7 E - '56 
645 8 . 9 0 1 3 6 0 8 2 9 8 E - 5 6 8 . . 3 5 9 3 1 2 3 7 0 3 E -0 6 1 . , 0 3 5 0 5 5 8 7 1 9 E - 0 5 1 . , 1 7 3 9 9 8 0 1 5 6 E -'55 
650 1 . V 5 9 8 B 7 6 6 4 3 E - 0 5 1 . . 0 0 9 7 8 6 2 B 4 7 E - •05 9 . 9 4 5 5 3 4 9 9 6 8 E - 0 6 1 . 2 1 4 0 4 3 1 3 3 2 E - '55 
655 1 . 0 2 0 1 1 7 6 4 0 5 E - 0 5 -7 , 7 6 9 4 1 4 8 1 0 3 E - 0 6 8 . 9 3 7 7 4 1 0 8 4 2 E - 0 6 8 . , 3 9 8 0 9 9 3 5 1 6 E - 0 6 
660 1 . 2 6 0 E 1 5 1 5 0 5 E —'.'5 9 . . 3 3 1 3 3 1 2 4 0 8 E - 0 6 1 . 3 3 1 1 9 6 3 0 9 3 E - '55 9 . . 2 5 7 ° 0 4 7 6 3 0 E - 0 6 
665 7 . 9 7 9 9 8 2 0 3 8 6 E - 0 6 9 . , 5 8 7 1 1 B 2 1 2 4 E - 0 6 9 . 6 9 1 9 3 6 6 6 8 1 E - 0 6 a . , 8 7 6 2 1 0 2 4 7 4 E - 0 6 
670 9 . 6 5 4 9 3 7 5 4 2 6 E - 0 6 1 . . 1 0 5 7 3 2 3 0 7 7 E - 0 5 1 . 1 8 0 9 6 7 3 4 4 8 E - 0 5 l . . 1 2 9 4 3 0 9 4 0 0 E - '55 
675 1 . 1 1 9 0 0 3 7 6 8 5 E - 0 5 1 . , 1 1 2 9 7 8 2 7 7 1 E - 0 5 9 . 9 7 4 4 9 0 0 7 0 1 E - 0 6 l . , 1 8 8 6 6 5 3 2 9 1 E - '55 
680 1 . 0 9 2 5 3 5 2 4 6 0 E - 0 5 1 . , 0 5 1 1 0 9 0 9 5 9 E - •05 1 . E 5 5 5 9 0 a 6 a 3 E - 0 5 l , . 0 7 3 9 4 1 5 B 2 1 E - OS 
683 1 . 1 5 9 5 4 5 9 7 9 0 E - 0 5 9 . , 2 8 2 7 3 5 3 7 8 E E - 0 6 1 . 1 8 6 2 4 7 8 0 2 1 E - l . , 0 8 9 1 8 4 2 0 9 5 E - '55 
690 1 . 2 8 8 2 0 6 7 8 7 9 E - 0 5 1 . , 5 3 7 1 0 2 0 6 1 6 E - 0 5 1 . 7 E 1 9 5 8 6 5 2 7 E - '55 l . . 3 5 3 1 7 0 4 8 1 5 E - '55 
695 1 . 3 2 2 0 0 2 1 9 1 I E - 0 5 8 . 4 4 5 5 8 1 4 5 5 6 E - 0 6 1 . 1 3 5 2 7 9 9 7 7 9 E - 0 5 l . , 0 7 6 5 8 2 1 4 2 0 E - '55 
700 1 . 4 5 4 3 7 3 1 3 3 5 E - 0 5 1 . , 5 2 2 4 2 5 2 7 3 3 E - 0 5 1 . 6 1 4 5 7 6 1 1 9 7 E - '55 l . . 1 5 0 7 8 0 7 0 3 9 E - 0 5 
705 9 . a 9 7 2 1 1 0 7 a 8 E - 0 6 1 . 0 1 8 5 4 8 7 7 4 7 E - 0 5 1 . 3 2 4 6 5 0 0 6 4 3 E - '55 l . , 2 2 1 4 7 0 3 2 3 7 E -0 5 
710 1 . 6 9 3 2 9 9 8 3 7 5 E - 0 5 1 . 3 8 5 8 0 6 2 9 0 7 E - 0 5 1 . 6 8 9 9 6 6 5 9 7 9 E - 0 5 l . . 7 3 7 2 9 6 6 2 6 3 E - 0 5 
713 1 . 7 3 8 8 2 0 7 2 3 0 E - 0 5 1 . 5 3 9 4 5 4 9 9 2 5 E - 0 5 1 . 4 3 1 3 6 7 3 2 2 6 E - 0 5 l , • 0 3 2 3 8 5 8 0 3 7 E - 0 5 
720 a . 0 E 6 9 4 5 a 9 5 4 E - 0 5 1 . , 7 9 E 7 9 0 7 4 2 7 E - u 5 1 . 8 9 3 7 5 2 8 6 6 4 E - 0 5 l . . 5 2 2 1 9 5 3 3 5 0 E - 0 5 
725 I . 4 8 2 1 7 3 3 5 6 6 E - 0 5 1 . 4 7 1 9 7 6 5 8 3 1 E - 0 5 1 . 5 0 5 E 4 3 3 4 0 3 E - 0 5 l . • 6 5 6 9 9 1 6 7 6 9 E - 0 5 
730 I . 8 4 5 7 5 B 7 6 9 2 E - 0 5 a . 3 6 4 5 2 3 8 9 7 7 E - 0 5 1 . 7 6 6 5 3 1 9 8 9 4 E - 0 5 l . . 8 0 1 1 8 5 5 3 8 E E - '55 
Appendix 18 (cont'd) 








































































5 . 0 4 8 1 3 4 i a 9 3 E - 0 
5 . 6 9 4 5 5 a 4 3 8 3 E - 0 
4 . 5 8 8 1 0 S 3 6 8 0 E - 0 
4 . 3 3 7 0 6 3 3 6 2 2 E - 0 
4 . 0 2 2 8 7 0 0 3 4 7 E - 0 
2 . 5 0 2 6 3 3 2 0 7 9 E - 0 
2 . 8 4 7 6 0 8 3 7 6 4 E - 0 
2 . 7 7 5 2 6 7 S 8 7 0 E - 0 
4 . 0 9 4 2 4 5 6 5 4 0 E - 0 
3 . 8 1 6 4 4 2 E 7 6 6 E - 0 
2 . 7 5 3 7 1 7 1 0 5 4 E - 0 : 
2 . 6 2 5 3 0 6 8 4 7 3 E - 0 
2 . 7 2 0 7 8 1 9 5 7 2 E - 0 : 
3 . 0 8 9 8 7 3 0 3 0 8 E - 0 
2 . 9 0 a 8 6 6 0 5 5 7 E - 0 : 
2 . 1 9 4 7 5 3 6 7 2 1 E - 0 . 
1 . 9 9 0 7 9 9 1 3 1 i E - 0 : 
2 . 4 7 7 1 6 6 4 8 5 7 E - 0 : 
2 . 4 4 4 9 6 5 6 3 6 2 E - 0 : 
3 . 8 0 6 0 2 0 5 6 8 3 E - 0 : 
2 . 3 7 1 4 0 2 8 3 6 0 E - 0 : 
2 . 8 8 9 6 5 6 2 3 8 1 E - 0 : 
2 . 0 5 8 7 7 1 2 6 3 8 E - 0 : 
1 . 7 1 8 2 3 2 1 0 6 9 E - 0 : 
2 . 9 4 7 1 3 6 0 5 8 6 E - 0 : 
2 . 6 1 5 9 0 0 3 6 4 2 E - 0 : 
4 . 3 5 7 5 8 4 4 2 2 0 E - 0 : 
2 . 6 5 7 6 7 5 3 7 2 3 E - 0 : 
2 . 2 5 8 2 8 2 2 0 5 B E - 0 : 
2 . 0 6 2 4 0 2 4 9 5 6 E - 0 : 
2 . 2 2 9 0 6 8 8 5 5 1 E - 0 : 
2 . 5 4 3 9 8 6 4 6 1 8 E - 0 : 
1 . 8 5 7 6 0 2 8 8 7 8 E - 0 : 
2 . 1 3 7 1 1 9 0 3 1 3 E - 0 : 
2 . 2 3 6 0 1 1 2 2 4 6 E - 0 : 
2 . 2 0 0 8 3 0 9 8 4 7 E - 0 : 
2 . 3 3 1 8 2 9 6 4 1 7 E - 0 : 
2 . 0 7 3 4 1 5 1 6 4 7 E - 0 : 
1 . 3 8 8 5 7 1 3 4 3 7 E - 0 : 
2 . 1 8 9 9 4 6 1 6 8 2 E - 0 : 
1 . 9 5 5 9 0 3 2 7 8 7 E - 0 : 
2 . 3 - " 2 5 5 7 9 3 1 0 E - 0 : 
2 . 9 1 9 5 7 9 5 8 9 0 E - 0 : 
1 . 9 4 6 2 5 3 5 6 4 S E - 0 : 
3 . l - + a 4 2 9 3 6 1 1 E - 0 : 
1 . 1 8 4 2 7 0 9 2 3 6 E - 0 : 
1 . 4 6 2 1 _ > 6 8 6 8 5 E - 0 : 
2 . 1 2 1 0 3 4 6 3 5 4 E - 0 : 
2 . 1 6 3 0 9 4 9 5 9 5 E - 0 : 
2 . 0 6 9 9 8 1 2 9 1 7 E - 0 : 
1 . 4 2 3 8 7 1 4 8 8 3 E - 0 : 
1 . 6 6 1 3 7 8 6 3 8 3 E - 0 : 
- t . 3 9 1 6 4 5 4 6 2 5 E - 0 : 
2 . 6 1 6 1 6 0 5 6 7 0 E - 0 : 
4 . 4 8 3 2 8 7 6 2 5 5 E - 0 : 
1 . 3 2 8 5 6 5 5 7 7 6 E - 0 
1 . 3 1 9 2 5 7 9 0 9 0 E - 0 : 
2 . 7 8 0 2 8 4 7 8 9 7 E - 0 : 
2 . 0 3 7 8 4 4 7 4 5 1 E - 0 : 
2 . 0 2 5 9 4 6 5 3 1 8 E - 0 : 
2 . 7 2 9 9 3 0 4 6 9 8 E - 0 : 
3 . 7 9 0 0 5 7 9 1 3 8 E - 0 : 
5 . 3 1 4 5 7 6 7 5 1 2 E - 0 : 
2 . 3 9 5 8 9 2 4 9 5 0 E - 0 
3 . 9 6 3 8 5 6 5 8 2 8 E - 0 : 
4 . 5 8 6 6 1 3 7 4 1 4 E - 0 
9 . 0 3 5 6 8 7 B 0 2 7 E - 0 : 
4 . 6 7 0 2 9 9 5 8 6 7 E - 0 
3 . 2 2 4 2 7 3 2 2 7 4 E - 0 
sp. 
8 . 1 6 7 7 5 1 9 4 0 6 E - 0 : 
7 . 2 5 6 1 7 0 4 8 3 7 E - 0 : 
5 . 3 2 8 9 6 9 3 1 2 1 E - 0 : 
4 . 4 7 3 7 3 7 9 0 6 3 E - 0 : 
7 . 4 0 3 7 4 4 8 1 7 7 E - 0 : 
3 . 6 6 0 2 6 4 4 3 2 0 E - 0 ! 
4 . 7 8 1 9 a 0 5 7 9 6 E - 0 : 
3 . 9 8 0 7 3 9 0 7 B 0 E - 0 1 
4 . 6 1 9 3 0 4 8 3 4 l E - O i 
3 . 6 a i 3 8 3 3 2 3 0 E - 0 1 
3 . 8 6 4 7 2 2 a 5 9 1 E - 0 ! 
4 . 6 0 9 2 1 7 9 4 6 8 E - 0 1 
4 . 9 6 1 E 7 1 5 0 7 0 E - 0 1 
3 . 3 8 1 1 6 0 7 0 6 2 E - 0 1 
3 . 1 1 3 1 1 8 0 4 8 4 E - 0 1 
2 . 3 3 6 0 4 7 4 5 0 2 E - 0 1 
2 . 9 5 8 8 7 9 9 9 1 6 E - 0 1 
3 . 1 0 2 7 3 7 4 3 9 5 E - 0 1 
3 . 0 2 9 2 7 3 6 1 3 7 E - 0 1 
3 . 5 2 2 2 6 7 U 5 B E - 0 I 
2 . 8 7 2 2 6 3 8 4 0 1 E - 0 1 
4 . 1 6 8 1 7 5 9 7 5 9 E - 0 1 
2 . 6 4 2 5 5 4 8 6 0 2 E - 0 I 
3 . 7 4 9 0 5 1 7 7 0 8 E - 0 ! 
4 . 1 7 3 7 1 4 5 4 7 0 E - 0 1 
2 . 6 6 3 5 2 4 4 0 5 5 E - 0 1 
4 . 4 6 6 9 7 3 7 1 6 9 E - 0 ] 
3 . 4 9 8 5 5 0 4 8 7 2 E - 0 ! 
2 . 3 0 0 7 8 4 9 0 4 7 E - 0 I 
2 . 4 2 2 2 2 7 1 4 4 5 E - 0 1 
2 . 9 6 6 4 0 2 6 7 3 4 E - 0 1 
3 . 3 7 4 8 2 4 6 6 4 8 E - 0 ! 
3 . 4 6 3 9 2 0 3 4 4 4 E - 0 ] 
3 . 0 3 1 0 2 5 9 2 1 8 E - 0 1 
3 . 1 5 7 6 9 2 3 3 4 0 E - 0 1 
2 . 6 3 0 4 5 3 4 4 4 2 E - 0 1 
3 . 1 4 1 6 3 0 7 4 2 4 E - 0 ] 
2 . 4 6 3 2 0 5 2 4 3 2 E - 0 ! 
2 . S 4 5 3 3 3 5 6 3 2 E - 0 1 
2 . 5 4 9 7 3 9 5 7 0 4 E - 0 1 
2 . 3 3 2 9 4 9 5 2 2 8 E - 0 1 
2 . 6 6 9 3 6 0 3 6 1 3 E - 0 1 
2 . 4 6 0 9 9 7 0 5 4 5 E - 0 1 
2 . 9 7 5 1 9 9 3 9 6 7 E - 0 1 
3 . 0 0 1 1 6 5 2 2 4 1 E - 0 1 
2 . 8 1 3 6 1 5 6 3 2 1 E - 0 1 
2 . 2 1 8 0 3 2 3 4 4 3 E - 0 1 
2 . 0 8 9 7 1 0 8 4 1 3 E - 0 I 
3 . 5 0 8 2 S 8 7 8 5 5 E - 0 1 
2 . 2 6 9 3 2 0 4 4 3 3 E - 0 ! 
3 . 6 4 9 5 5 3 9 2 6 8 E - 0 ! 
2 . 0 8 4 2 1 8 4 4 7 3 E - 0 1 
2 . 8 3 0 1 8 1 6 2 1 9 E - 0 1 
2 . 0 B 6 9 5 5 2 5 7 9 E - 0 1 
3 . 0 3 4 8 2 6 5 8 1 2 E - 0 1 
3 . 1 6 3 9 7 7 3 6 0 1 E - 0 1 
4 . 0 7 6 6 7 5 0 5 7 9 E - 0 1 
4 . 2 2 4 8 5 0 8 0 9 2 E - 0 1 
2 . 9 1 2 2 3 9 7 8 7 2 E - 0 ! 
1 . 8 0 2 9 0 8 9 0 7 1 E - 0 1 
6 . 2 6 5 5 1 2 6 2 9 2 E - 0 1 
2 . 0 8 1 3 3 4 3 5 5 1 E - 0 1 
8 . 6 9 3 1 6 8 4 1 7 2 E - 0 1 
3 . 0 1 7 9 4 9 3 7 3 8 E - 0 1 
3 . 6 9 3 1 6 0 0 3 5 4 E - 0 1 
5 . 0 4 6 8 3 7 0 8 3 4 E - 0 1 
8 . 7 7 2 9 4 7 1 3 6 8 E - 0 1 
3 . 9 1 7 7 6 4 0 5 2 7 E - 0 1 
1 . 0 0 4 6 3 1 7 B 5 4 E + O 0 
ps 
3 . 0 2 1 5 7 5 2 1 9 6 E + 0 0 
1 . 0 7 9 4 3 7 0 6 8 7 E + 0 0 
8 . 7 4 2 0 1 5 7 9 9 3 E - 0 1 
7 . 9 0 1 3 4 7 6 1 3 4 E - 0 1 
5 . 0 7 5 2 6 4 2 9 9 3 E - 0 1 
4 . 3 6 6 8 1 0 6 4 9 1 E - 0 1 
4 . 5 5 6 7 4 3 4 2 5 5 E - 0 1 
3 . 7 0 4 6 6 0 6 4 3 I E - 0 1 
4 . 3 5 3 3 3 0 6 6 9 5 E - 0 1 
4 . 4 7 2 9 8 5 1 9 7 8 E - 0 1 
3 . 9 0 6 9 9 2 0 4 0 9 E - 0 1 
5 . 6 2 4 9 4 1 5 8 7 7 E - 0 1 
3 . 4 9 1 4 S 7 2 1 0 1 E - 0 1 
3 . 7 3 6 6 5 4 1 7 3 5 E - 0 1 
5 . 2 0 3 7 7 5 7 a 8 6 E - 0 1 
a . 6 1 i a 5 7 3 1 5 2 E - 0 1 
4 . 1 1 9 9 3 7 5 6 3 a E - 0 1 
3 . 1 3 2 7 2 1 4 1 3 4 E - 0 1 
2 . 7 9 5 5 2 0 3 2 4 2 E - 0 1 
2 . 9 5 5 0 5 4 4 8 0 0 E - 0 1 
2 . 6 8 3 6 6 3 8 4 7 7 E - 0 1 
3 . 2 6 1 4 2 2 1 9 2 8 E - 0 1 
3 . 2 1 5 9 2 8 2 B 0 6 E - 0 1 
3 . 2 7 5 9 6 0 0 1 9 6 E - 0 1 
2 . 5 3 7 3 0 9 1 8 7 3 E - 0 1 
3 . 3 3 9 6 3 5 5 5 6 0 E - 0 1 
4 . 0 5 3 2 7 7 5 2 7 9 E - 0 1 
3 . 9 9 5 7 1 8 9 5 0 0 E - 0 1 
4 . 2 0 0 4 8 0 5 3 6 9 E - 0 1 
2 . B 0 2 0 7 2 1 3 3 0 E - 0 1 
2 . B 3 1 0 7 8 6 9 3 9 E - 0 1 
2 . 4 8 9 5 9 1 3 4 9 3 E - 0 1 
2 . 2 4 7 4 6 7 6 8 8 1 E - 0 1 
2 . 5 3 0 2 3 1 1 5 4 8 E - 0 1 
3 . 0 4 U 0 1 6 7 0 0 E - 0 1 
2 . 7 6 0 6 7 9 2 8 B 8 E - 0 1 
1 . 8 7 4 0 8 0 0 4 7 3 E - 0 1 
2 . 5 2 1 3 7 8 2 7 8 3 E - 0 1 
2 . 0 1 6 5 6 2 6 7 9 8 E - 0 1 
2 . 5 6 8 4 4 6 0 2 5 5 E - 0 1 
1 . 8 6 7 1 6 7 5 9 2 I E - 0 1 
3 . S 2 4 7 6 7 7 7 7 B E - 0 1 
2 . 4 1 7 5 3 0 7 9 9 4 E - 0 1 
2 . 5 2 7 9 2 2 4 7 7 3 E - 0 1 
2 . 4 2 B 6 8 4 9 5 B 9 E - 0 1 
3 . 1 9 6 6 9 4 6 9 7 6 E - 0 1 
2 . 5 5 3 7 4 6 2 1 9 9 E - 0 1 
2 . 2 6 B 4 4 9 8 9 3 9 E - 0 1 
2 . 1 2 4 6 9 8 6 4 5 I E - 0 1 
3 . 0 2 4 8 4 4 9 0 8 8 E - 0 1 
3 . 4 S 6 6 6 6 6 3 8 3 E - 0 1 
2 . 4 1 6 1 2 4 1 0 5 7 E - 0 1 
2 . 0 1 0 0 9 0 6 0 8 I E - 0 1 
2 . 4 1 8 7 2 2 5 7 7 S E - 0 1 
5 . 1 8 1 3 2 0 9 9 4 5 E - 0 1 
2 . 2 7 8 4 3 3 5 9 1 7 E - 0 1 
3 . 5 6 6 0 2 8 0 5 9 B E - 0 1 
2 . 7 5 1 3 5 8 7 5 5 6 E - 0 1 
3 . 2 3 5 1 3 3 4 5 0 9 E - 0 1 
2 . 6 8 4 2 2 7 7 7 B 9 E - 0 1 
4 . 8 5 5 5 7 0 5 0 4 2 E - 0 1 
3 . 5 1 4 5 1 0 8 8 7 7 E - 0 1 
8 . 1 8 3 1 1 0 9 1 7 4 E - 0 1 
5 . 1 7 0 8 5 4 2 2 8 3 E - 0 1 
5 . 5 1 8 3 7 6 8 7 0 4 E - 0 1 
5 . 4 0 0 4 1 8 9 3 8 0 E - 0 1 
5 . 7 9 4 0 0 3 6 4 9 0 E - 0 1 
6 . 0 8 9 5 0 6 0 2 1 7 E - 0 1 
3 . 6 7 2 6 0 2 4 0 7 0 E - 0 1 
PP 
2 . 7 5 3 0 4 4 3 4 6 7 E - 0 1 
1 . 6 5 6 9 7 3 6 3 3 9 E - 0 1 
1 . B 3 0 5 8 8 0 4 4 3 E - 0 1 
1 . 3 5 3 2 3 4 9 8 4 5 E - 0 1 
1 . 0 9 9 7 a B 5 5 3 5 E - 0 1 
6 . 4 6 2 7 2 9 6 1 2 8 E - 0 B 
5 . 2 6 4 6 6 0 3 0 8 2 E - 0 2 
6 . 3 6 4 0 2 9 3 0 7 2 E - 0 2 
7 . 3 4 5 2 7 7 7 4 8 0 E - 0 2 
5 . 3 8 7 9 3 7 8 E 1 0 E - 0 a 
7 . 0 9 5 0 1 4 5 4 2 5 E - 0 2 
9 . 1 5 5 3 4 6 9 9 6 8 E - 0 2 
4 . 5 0 4 8 1 9 4 6 6 8 E - 0 2 
4 . 5 4 5 6 3 3 1 5 1 7 E - 0 8 
4 . 7 7 6 5 0 6 9 6 6 1 E - 0 2 
5 . 3 0 6 5 7 6 5 8 1 3 E - 0 2 
4 . 3 4 5 8 8 2 7 1 3 6 E - 0 2 
4 . 4 1 1 4 7 8 2 5 9 8 E - 0 2 
4 . 9 3 4 7 6 6 6 1 3 2 E - 0 2 
5 . 0 2 2 0 6 0 0 4 1 6 E - 0 2 
6 . 0 9 9 0 1 B 9 1 3 2 E - 0 2 
5 . 0 1 5 0 6 7 4 7 9 1 E - 0 2 
5 . 9 5 0 7 1 1 7 6 3 7 E - 0 2 
5 . 5 2 0 0 8 9 8 5 9 3 E - 0 2 
4 . 7 4 5 4 6 8 5 4 1 5 E - 0 2 
6 . 9 7 7 5 1 0 1 4 5 B E - 0 2 
4 . 8 5 7 3 9 1 1 7 9 2 E - 0 2 
4 . 2 B 9 5 3 3 2 4 2 B E - 0 2 
4 . 9 4 8 8 6 2 5 5 5 5 E - 0 2 
4 . 3 3 3 0 5 9 0 4 3 5 E - 0 2 
4 . 1 2 9 6 5 7 5 9 5 5 E - 0 2 
4 . 2 9 5 6 5 7 9 9 8 5 E - 0 2 
4 . 8 9 0 3 5 6 0 2 0 3 E - 0 2 
3 . 4 1 6 9 4 9 1 6 4 9 E - 0 2 
3 . 8 1 3 2 7 6 7 4 8 0 E - 0 2 
3 . 5 9 5 5 7 8 1 7 8 2 E - 0 2 
3 . 2 6 6 6 2 5 8 8 9 0 E - 0 2 
3 . 9 4 0 4 3 2 8 7 4 0 E - 0 2 
4 . 3 8 9 3 7 0 0 7 8 1 E - 0 2 
2 . 7 9 4 5 5 2 9 1 6 7 E - 0 2 
3 . 1 0 6 5 9 1 9 6 8 6 E - 0 2 
3 . 4 2 3 0 9 5 2 7 7 4 E - 0 2 
3 . 5 9 3 4 7 4 3 1 8 4 E - 0 2 
2 . 4 9 9 4 8 7 7 0 1 2 E - 0 2 
4 . 4 7 0 4 2 2 6 4 7 5 E - 0 2 
3 . 2 2 5 5 4 5 8 6 8 4 E - 0 2 
2 . 5 6 1 1 6 7 3 8 4 5 E - 0 2 
3 . 5 1 4 2 9 4 9 3 3 4 E - 0 2 
5 . 3 9 3 2 3 6 7 9 2 5 E - 0 2 
3 . 5 4 8 8 4 5 7 7 5 B E - 0 2 
3 . 1 7 7 3 7 3 2 6 4 9 E - 0 2 
4 . 9 8 9 5 7 7 9 5 5 3 E - 0 2 
5 . 7 0 8 6 8 9 4 7 7 8 E - < - ' 2 
3 . 0 1 2 1 9 9 6 3 6 7 E - 0 2 
3 . 4 8 2 9 0 0 8 0 3 7 E - 0 2 
3 . 1 2 6 7 2 4 1 1 7 3 E - 0 2 
4 . 7 6 0 9 5 5 7 9 7 0 E - 0 2 
5 . 4 4 9 3 3 1 4 0 9 6 E - 0 2 
3 . 9 5 1 7 3 7 6 8 2 7 E - 0 2 
3 . 0 7 0 5 2 8 3 5 7 9 E - 0 2 
6 . 3 7 1 1 7 8 9 B 3 0 E - 0 2 
5 . 1 7 6 9 9 3 3 8 2 8 E - 0 2 
5 . 9 6 2 3 2 5 3 9 3 0 E - 0 2 
6 . 3 0 0 5 7 0 8 3 3 5 E - 0 2 
8 . 9 5 3 2 0 2 4 7 4 8 E - 0 2 
4 . 5 B 9 2 3 2 4 0 7 9 E - 0 2 
9 . 4 B 8 1 7 B 7 4 9 5 E - 0 2 
1 . 2 1 8 7 1 3 3 3 8 3 E - 0 1 
9 . 5 4 6 2 1 6 2 7 1 3 E - 0 2 
Appendix 19 
Translucency Check Data 
W h i t e B l a c k 
Uav B a c k i n g B a c k i n g D i f f e r e n c e •/. D i f f 
390 1 . 6 7 8 1 .673 5 . 0 0 0 e - 3 0 . 2 9 8 
395 2 . 3 7 0 2 . 3 6 9 1 . 0 0 0 e - 3 0 . 0 4 2 
400 2 . 6 1 6 2 . 6 1 7 - 1 . 0 0 0 e - 3 - 0 . 0 3 8 
405 2 . 9 4 9 2 . 9 4 5 4 . 0 0 0 e - 3 0 . 1 3 6 
410 3.170 3 . 1 6 0 1 . 0 0 0 e - 2 0 . 3 1 6 
415 3 . 2 5 7 3 . 2 5 5 2 . 0 0 0 e - 3 0.061 
420 3 . 4 4 0 3 . 4 4 2 - 2 . 0 0 0 e - 3 - 0 . 0 5 8 
425 3 . 5 9 5 3 . 5 9 2 3 . 0 0 0 e - 3 0 . 0 8 3 
430 3 . 6 3 9 3 . 6 4 1 - 2 . 0 0 0 e - 3 - 0 . 0 5 5 
435 3 . 8 7 0 3 . 8 6 9 1 . 0 0 0 e - 3 0 . 0 2 6 
440 4 . 0 0 3 4 . 0 1 0 - 7 . 0 0 0 e - 3 - 0 . 1 7 5 
445 4 . 1 6 7 4 . 1 6 7 0 . 0 0 0 0 . 0 0 0 
450 4 . 8 9 6 4 . 8 9 3 3 . 0 0 0 e - 3 0.061 
455 5 . 0 8 0 5 . 0 7 4 6 . 0 0 0 e - 3 0.118 
460 5 . 8 8 9 5 . 8 8 8 1 . 0 0 0 e - 3 0.017 
465 6 . 9 3 3 6 . 9 3 9 - 6 . 0 0 0 e - 3 - 0 . 0 8 7 
470 6 . 6 3 3 6 . 6 1 8 0 . 0 1 5 0 . 2 2 6 
475 5 . 6 1 3 5 . 6 0 7 6 . 0 0 0 e - 3 0 . 1 0 7 
480 6 . 0 2 9 6 . 0 3 2 - 3 . 0 0 0 e - 3 - 0 . 0 5 0 
485 5 . 5 1 9 5 . 5 0 9 0.010 0.181 
490 5 . 7 5 4 5 . 7 6 8 - 0 . 0 1 4 - 0 . 2 4 3 
495 5.251 5 . 2 5 9 - 8 . 0 0 0 e - 3 - 0 . 1 5 2 
500 5 . 0 6 4 5 . 0 6 3 1 . 0 0 0 e - 3 0 . 0 2 0 
505 4 . 9 5 0 4 . 9 5 6 - 6 . 0 0 0 e - 3 - 0 . 1 2 1 
510 4 . 8 2 9 4 . 8 3 3 - 4 . 0 0 0 e - 3 - 0 . 0 8 3 
515 4 . 6 6 4 4 . 6 9 1 - 0 . 0 2 7 - 0 . 5 7 9 
520 4 . 6 1 3 4 . 6 1 9 - 6 . 0 0 0 e - 3 - 0 . 1 3 0 
525 4 . 5 3 3 4 . 5 3 2 1 . 0 0 0 e - 3 0 . 0 2 2 
530 4 . 3 4 8 4.351 - 3 . 0 0 0 e - 3 - 0 . 0 6 9 
535 4 . 2 1 3 4 . 2 0 5 a .00Oe-3 0 . 1 9 0 
540 4 . 0 5 9 4 . 0 5 3 6 . 0 0 0 e - 3 0 . 1 4 8 
545 3 . 9 3 0 3 . 9 3 0 0 . 0 0 0 0 . 0 0 0 
550 3.871 3 . 8 6 8 3 . 0 0 0 e - 3 0 . 0 7 8 
555 3 . 7 6 2 3 . 7 6 5 - 3 . 0 0 0 e - 3 -0.080 
560 3 . 6 1 5 3 . 6 1 5 0 . 0 0 0 0 . 0 0 0 
565 3 . 4 9 7 3 . 5 1 2 - 0 . 0 1 5 - 0 . 4 2 9 
570 3.430 3 . 4 3 7 - 7 . 0 0 0 e - 3 - 0 . 2 0 4 
575 3 . 3 5 9 3 . 3 5 7 2 . 0 0 0 e - 3 0 . 0 6 0 
580 3 . 3 5 2 3 . 3 4 8 4 . 0 0 0 e - 3 0 . 1 1 9 
585 3.341 3 . 3 5 4 - 0 . 0 1 3 - 0 . 3 8 9 
590 3 . 2 9 7 3 . 3 0 0 - 3 . 0 0 0 e - 3 - 0 . 0 9 1 
595 3 . 1 3 6 3 . 1 2 5 0 . 0 1 1 0.351 
600 2 . 9 8 2 2 . 9 7 6 6 . 0 0 0 e - 3 0.201 
605 2 . 9 2 0 2 . 9 2 6 - 6 . 0 0 0 e - 3 - 0 . 2 0 6 
610 2 . 9 3 9 2 . 9 4 6 - 7 . 0 0 0 e - 3 - 0 . 2 3 8 
615 3 . 0 4 0 3.031 9 . 0 0 0 e - 3 0 . 2 9 6 
620 3 . 0 8 6 3.070 0 . 0 1 6 0 . 5 1 9 
625 2 . 9 4 8 2 . 9 5 0 - 2 . 0 0 0 e - 3 - 0 . 0 6 8 
630 2 . 8 9 9 2 . 8 8 9 1 . 0 0 0 e - 2 0 . 3 4 5 
635 2.761 2 . 7 5 8 3 . 0 0 0 e - 3 0 . 1 0 9 
640 2 . 6 6 0 2 . 6 4 8 0 . 0 1 2 0.451 
645 2 . 7 5 3 2 . 7 5 5 - 2 . 0 0 0 8 - 3 - 0 . 0 7 3 
650 2 . 7 0 5 2 . 7 0 8 - 3 . 0 0 0 e - 3 -0.111 
655 2 . 6 2 8 2 . 6 2 2 6 . 0 0 0 e - 3 0 . 2 2 8 
660 2 . 6 3 8 2 . 6 3 4 4 . 0 0 0 e - 3 0 . 1 5 2 
665 2.716 2.722 - 6 . 0 0 0 e - 3 - 0 . 2 2 1 
670 2.720 2.724 - 4 . 0 0 0 e - 3 - 0 . 1 4 7 
675 2.720 2.726 - 6 . 0 0 0 e - 3 - 0 . 2 2 1 
680 2.874 2 . 8 7 9 - 5 . 0 0 0 e - 3 - 0 . 1 7 4 
685 3 . 1 0 8 3 . 1 2 3 - 0 . 0 1 5 - 0 . 1 8 3 
690 2 . 9 8 3 2.981 2 . 0 0 0 e - 3 0 . 0 6 7 
695 2 . 5 5 2 2 . 5 4 9 3 . 0 0 0 e - 3 0 . 1 1 8 
700 2 . 4 0 0 2 . 3 8 0 0 . 0 2 0 0 . 8 3 3 
705 2 . 3 7 8 2 . 3 6 6 0 . 0 1 2 0 . 5 0 5 
710 2 . 8 9 2 2 . 8 9 4 - 2 . 0 0 0 e - 3 - 0 . 0 6 9 
715 2 . 7 6 6 2.774 - 8 . 0 0 0 e - 3 - 0 . 2 8 9 
720 2 . 3 8 9 2.377 0 . 0 1 2 0 . 3 0 2 
725 2 . 4 5 9 2 . 4 6 0 - 1 . 0 0 0 e - 3 - 0 . 0 4 1 
730 2.771 2 . 7 5 9 0 . 0 1 2 0 433 
| EXPERI MENTAL ~] 
T Y P E O F S A M P L E 
BaSO* Halon *1 Halon 1 •2 Halon »3 Halon "4 
I L L U M M A T I O N A N G L E 
0* - 1 5 ° - 3 0 ° 4 5 ° - 6 0 ° - 7 5 ° 
V K Y M G A N G L E 
- 7 5 ° - 6 0 ° - 4 5 ° - 3 0 ° - 1 5 ° - 0 ° +15° +350° +45° +60° +75° 
I N S T R U M E N T R E F E R E N C E 
J3 rr . 
P O L A R I Z A T I O N C O M B I N A T I O N 
0 ° / 0 ° 0 ° / 9 0 ° 9 0 ° / 0 ° 9 0 ° / 9 0 ° 
R E P E T IT I O N S 
• 1 •2 •3 •4 
PMT r«f C A L B R A T ION 
R'xx. 
S A M P L E 
Rxx. [ 390 - 730 *v»nj 2nm ] 
P M T sample 
I N T E R P O L A T I O N [ 2nm to 5nm ] 
D A T A M A N N > U L A T K M (all p's and R's ar* spectral data) 
0 „ _ PMT r*f ^ 4 * £ ' T * Rss PMT r»f 4 * p'rr * Rps 
•* PMTsam [R'SS «• R'sp*S + R'ps*A + R'pp*A«Bl -1 PMTsam [R'ss/A + R'sp*B/A • R'ps + R'pp*B| 
^ _ PMT r»f j 4 * 3'rr * Rsp _ P M T r . f i 4 * 0 ' r r * Rpp 
•* PMTsam [R'ss/B + R'sp + R'ps*A/B + R'pp*A] PMT sam [ R ' S S / (A*8) + R'sp/A + R'ps/8 • R'pp] 
p + Bps + 8pp 
4 
D A T A A N A L Y S I S 
spectral nwan & Si), of 3 0 fifes for 4 Ha loos 
Appendix 21 
Turbo Pascal Programs 
(MS-DOS version) 
of pages Name Program Purpose 
5(1 - 5) FTEST.PAS Do the F test for the Halon vs NBS tile 
comparison. 
21 (6 - 26) THE5I5.PAS Data manipulation program for final 
measurements. 
3 (27- 29) THEPRINT.PAS Print formatted output for BaS04 data files. 
7 (30-36) FINAL.PAS Print formatted output of Halon data files 
(also calculates spectral means and 
coefficients of variations). 
NOTE: There is another dozen programs which are not included here because of 
space limitations. However, they use procedures similar to the ones 
found in the programs above. 
21 - 0/36 
PROGRAM FTEST; 
{ This program was used when comparing the standard deviations of 
the Halon tablet with the NBS porcelain tile. It calculates the 
spectral laeans, standard deviations, and F values } 






SUMXSS,SUHXSP,SUHXFS,SUMXPP: ARRAY CI..691 OF REAL; 




















FOR Z:=l TO 2 DO 
BEGIN 
IF 2=1 THEN KIND:='NBS' 
ELSE KIND:='HAL'; 
GOTOXY(10,9); 
URITELN('NOW USING THE ' . K I N D , ' FILES ')! 











FDR B:=l TO 10 DO 
BEGIN 
G0T0XY(10,13)| 
WRITELNi'WORKING ON FILE t SS); 
STR(B,NUHB); 
















WRITE!'AVERAGING WAVELENGTH # \X): 
SUHXSS[X]s=SUHXSS[X3+SSDATA; 
SUMXSP C X 3:=SU«XSP[X 3+SPDATA; 
SUMXPSEX3:=SUHXPSEX3+PSDATA; 
SUMXPPCX3:=SUHXPPCX3+PPBATA; 
SUMXSSSE X 3: =Sl!KX2SS[ X 3+SQR (SSDATA); 
SUNX2SP E X 3: =SUHX2SP E X 3 +SQR! 3PD AT A i ; 
SUMX2PSE X3:=SU«X2PSEX 3+SQR(PSDATA)! 


























WRITELNf'NOW CALCULATING THE SPECTRAL MEANS AND STANDARD DEVIATIONS'); 






STANDEVSS:=SeRT> iSUMi2SSm-N*SQRiflEANSS) )/(N-l: i ; 
STANDEVSP:=SQRT((SUMXSSP t X]-N*SQR(HEANSP!)/(N-1)); 
STANDEVPS:=SQRT!i SUHX2PSIX]-N»SSR(MEANPS!!/i N-1)!; 
























ASS IGN (SPFILESiPATH+'HALSTBSP.5NM'!; 
ASSIGN i PSFILE2,PATH+'HALSTDPS.5NM'); 
ASSIGN i PPFILEE.PATH+'HALSTDPP,5NM'i; 
ASSIGN(SSFILEF,PATK+'FTEST_SS.5NM'); 















C L R S C R ; 
S0TQXYU0.19); 
WRITELNi'NOW CALCULATING THE F VALUES'); 

































[ This program was the sain program used for the final measurements. 
It prompts for all polarization, illumination, and viewing angles 
as well as when to rotate the sample holder } 





















WRITELN!'If you did not run "tools.bat" from the C:\ ':62)i 
WRITELNI'directory yet, please do so now. Otherwise ':62l; 
WRITELN!'the program won't be able to communicate ':6£!j 













WRITELNC SELECT ONE OF THE FOLLOWING OPTIONS:'); 
WRITELN; 
WRITELN(TAB10,' H - aake neasureuent.') I 










UNTIL Upcase!OPTION) IN C'H'.'Q']; 





















IF ILLUMANGLE=0 THEN 5TAGE:=0 ELSE STAGE:=360+ILLUMANELE; 







IF ARM<0 THEN ARM:=360+ARM; 
IF £QUALITY=1 THEN 
BEGIN 


























IF PMT=0 THEN 
BEGIN 
G0T0XY(10,2); 






WRITELN!'angle: deg angle: deg'!; 
G0T0XY(10,5); 
WRITELN!'set stage at: set ara at:'); 
BOTOXY! 10,6); 













IF <(ILLPQL=90) AND (VIEWPOL=?0)) THEN 
BEGIN 








WRITELNIT, '**««t***t*******«t***t**tt****m**««****t********«ttt* ') 
WRITELNIT,'! 









WRITELN i PH0T0F1LE .11ESSAGE); 
CLQSE(PHOTDFILE)! 
60T0XY< 1,11); 
WRITELN!!,'! The Photo Research has now completed the measurement. !'); 
SQTDXYf1,13); 
WRITELN (T j' ************************************************************') 
WRITELNfT,' '! 
WRITELNiT,' ') 















WRITELN!' There has been a problea with the aeasure§ent.'); 







WRITE!' REDO MEASUREMENT IY/N) OR STOP (S)? '); 
READ(KBD,REDO); 















PROCEDURE SaveFileAsiIiluBAngle,ViewAngle,IllPol,VieNpol:integer;VAR FNaaeistringSl); 
yar 
ROW,IIIfile, Viewfile, IllPolFile, ViewPolFile,TAKEOUT,SCRAP: integer; 









If IlIPol=90 then I1IPolFi1e:=1; 





If Lenqth(Illuffl)=l then lllun:='0'+lllum; 
If LengthiView)=l then View:='0'+View; 
FNaffle;=,C:\PfiSCAL\GQNIODAT\Br+IllufflH'iew+IPol+VPol + ' . E n r ; 
S0T0XV(1,15); 

























{ This program interpolates data from 2 nm to 5 nm } 
{ using a third-order polynomial calculated by the ) 
{ Newton-Gregory method.) 
DIM600 = array CO..600] of real; 
DIM200 = array [0.-200] of real; 
DIM10 = array [Q..10] of real; 
var 
INX : DIH600; 
AUT : DIM200; 
D : DIM10; 
Filenaae, 5 : string[201; 
NewNaae:strinq31; 
FFile,6File : text; 
X,N,line,start,znd.inc : integer; 
ML, YQUT : real; 
duischar; 







s:=3; { M is the order of the polynoaial 
FW:=«+l; 
J:=(UL-start)/inc-f«/2+2; 
IF HL<=(start+fa/2*inc) then j:=l; 










IF HOI THEN 
BEGIN 
FOR u:=2 TO 11 DO 
BEGIN 











FOR Z:=l TO II DO 
BEGIN 
FI:=Z; 











WRITELN!' Presently interpolating the 2 ni data to 5 no data.,.'); 
WRITELN; 
HRITELNC [the extension in the filenane will be changed to ".Sna"]'); 
Assign!FFile,FNafle); 
Reset(FFile); 




for s:=l to N do 
readln(FFile,INX[X3); 
closeiFFile); 
writeln«LST,'Here are the first 19 points (2 na! of file ',FNaaei; 
writelniLST)j 











for x:=l to 69 do 
writeln(SFile,Autts]); 
close(GFile); 
{ writein(L5T,'Here are the first 19 points (5 nm) of file ', NewName!; 
writelniLST) 

























BP:ARRAY El..69] OF REAL; 
BEGIN 
G0T0KY(10,19); 

















































WRITELN!'PRESENTLY CALCULATING THE REFLECTANCE FACTORS 
WRITELN; 













IF A=0 THEN 
WRITELN!'A= ',A); 
IF B=0 THEN 
WRITELN!'B= ',B)i 
IF RPss=0 THEN 
WRITELN!'RPss= ',RPssi; 
IF RPSP=0 THEN 
WRITELN!'RPsp= ',RPSP); 
IF RPPS=0 THEN 
WRITELNv'RPps= ',RPPS); 
IF RPPP=0 THEN 
WRITELN!!RPpp= ',RPPP); 
Bs5:=(PMTREF/PMTSfiNPLE)*!(1*BPrr*Rss)/!RPs5 + RPsp»B + RPps*A + RPpp*fi*B)! 
Bsp: = (PNTREF/P«TSAHPLE!*iiH*BPrr*R5p)/(RP55/B + RPsp + RPps*A/B <• RPpp*A)) 
Bps:=(PHTREF/PHTSAHPLE)*((**BPrr*Rps)/!RPss/A + RPsp*8/A + RPps + RPpptB)) 
Bpp:=<PHTREF/PHTSA«PLE)*(!'t*BPrr*Rpp)/(RP5s/!A*B) + RPsp/A + RPps/B + RPpp 
Brr:=!Bss + Bsp + Bps + Bpp)/*; 
WRITELN(B55File,Bssi; 
WRITELN!BspFile,Bsp); 



























N j X:INTEGER; 
WAVELENGTH1,WAVELENGTHS:INTEGER; 
DATA:ARRAY El..693 OF REAL; 
SAHPL£NANE:STRIN6E6]; 
NAHEiSTRINSEBl; 
DATASS,DATASP,DATAPS,DATAPP,DATARR:ARRAY El..691 OF REAL; 












WRITE!LST,' '.ILLUMANGLE:3,CHARi243),'/",VIEWANBLEi 3, CKAR (248),' BID IRE 
WRITELNiLST,'ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR SaSQ4'); 





WRITE1LST,' ! Wav ! Bss ! Bsp ! Bps 1 Bpp ! Brr ! ! yav ! Bss 
WRITELNiLST,' ! Bps ! Bpp ! Brr !'); 
WRITE(LST,' 
WRITELNiLST,' ')j 
£ WRITEiLST,' ! i ! ! ! ! ! ! ! ! 








21 - 1 9 / 3 6 
RESET(SFFILE); 
RESET f PSFILE); 
RESETiPPFILE)j 
RESET(RRFILE); 
FOR X:=l TO 69 DO 
BEBIN 
READLN < SSFILE.DATftSSE X]); 









IF WAVELENGTH2=735 THEN 
BEGIN 
WRITE(LST)' V !' WAVELENGTH!:*,' !',DATASSEN];6:3,' 1', DATASPEN] :6:3,' !!,BATH'S 





WRITEfLST,' ',' !',WAVELENGTH1:*,' !',DATASSEN]:6:3,' !',DATASPEN];6:3,' i',DATASPEN]; 
WRITE!LST,DATAPPEN];6:3,' i',DATARREN];6:3,' 1',' !',WAVELENGTH?;*,' !1,DATASSEM+353:6=3.' !'!; 
WRITELN(LST,DATASPEN+35];6:3,' I' ,0ATAPSEN+35]:6:3,' !' ,DATAPPEN+35]:6:3,' !',DATARRE.N+35]:6:3,' I'r. 
END; 
END; 





{WRITEfLST,' ! ! ! ! ! ! ! 1 ! i i 
WRITELNILST,' ! ! !');} 



























ILLLIMANGLE: = 15; 
{gotoxy(10,12); 
write!'Please enter the illumination angle: '); 
readln(illuflangle)i 
gotoxyilO,14); 
write!'Please enter the viewing angle: '); 
readln(viewanqle);) 
NUMBER:=lj 
{ WRITELN!1sti' MEAS. f ILLUMANGLE STAGE VIEWANGLE ARM ILLPOL VIEWPOL'); 
WRITELNdst,' ******* ********** ***** ********* *** ****** *****+*'); 
WRITELNiLST); 
(* C:=4; 
FOR Z:=l TO C DO 
BEGIN { 4 REPS } 
CLRSCR; 
S0T0XY(10,2); 
WRITELN!'THIS IS NBS TILE MEASUREMENT t ',Z!; 
BEEP; 
IF Z=!C/2+l) THEN 
BEGIN { IF Z=3 } 
GOTOXY!10,14); 
TEXTC0LQRU5); 




END; { Z=3 } 
G0T0XY!7,9); 
WRITELN!'PLEASE POSITION THE CALIBRATION STANDARD ON THE SAMPLE HOLDER'); 
WRITELN!' AND ENSURE YOU HAVE 0 DEG / 45 DEG.'); 
WRITELN; 
PQL1:=-90; 
FOR P01:=0 TO 1 DO 
BEGIN ( P0L1 > 
POLl:=POLl+905 
POLS:=-90; 
FOR PQ2:=0 TO 1 DO 





WRITELN!' Adjust the polarizers to ',P0L1,' deg / '.POLS,' deg.'!; 
WRITELN; 
TEXTCOL0R(12)i 
























END; { REPEAT ]• 
UNTIL REDOO'Y'5 
I F REDO='A' THEN 





FOR TAKEOUT:=1 TO 6 DO 
READLNtDataToSave,scrap); 
FOR R0W:=1 TO 171 DO 
BEGIN { FOR ROW } 
READLN(DataToSavB)Bata); 
DELETE (Data, 11»1) 
WRITELN(DataSaved,Datai; 






END; { IF REDO } 
END; i P0L2 ) 
END; { P0L1 ) 
CLRSCR; 
END; { 4 REPS } 
BOTOXY!10,24); 
WRITELN!'PRESENTLY AVERAGING THE 4 CALIBRATION FILES '): 
FOR X:=l TO 69 DO 





END; { FOR X ) 
FOR ::=1 TO C DO 










FOR X:=l TO 69 BO 





















REWRITE E FILEMPS); 
REWRITE(FILEMPP); 
FOR X:=l TO 69 DO 
BEGIN f 69 WAVELENGTHS } 
HRITELN < FILEMSS,MEANSS[X 3); 
WRITELN(FILEMSP,HEANSP[XI); 
URIT ELH(FILEHPS,HEANPSC X 3); 
WRITELN(FILEMPPjMEANPPE X 3)> 









FOR ILLUMINAT10N:=0 TO 5 DO 






FOR VIEWING:= 0 TO 10 DO 
BEGIN 
IF VIEHANGLE<>ILLUHANGLE THEN 
BEGIN 
ILLP0L:=-90; 














IF REDO='A' THEN 
BEGIN 











UNTIL Upcase(DUMMY) IN ['M'.'Q']; 
CLRSCR; 
SDTOXY(10,24); 
2i - 25/36 
WRITELN(' 

















EQUALITY : = i ; 
{ WRITELNdst,' 
END; 
IF EQUALITY=1 THEN COUNTER:=C0UNTER+E; 
END; 
{ WRITELN!1st,' ===================================== 
END; 
END; 








{ This prograai was used to print the formatted output for the 
BaSO* data files } 







DATA:ARRAY CI..691 OF REAL; 
SAMPLENAME:STRINGC6]; 
NAME.-STRINGC8]; 












WRITEfLST,' *5',CHARiS*3),'/00',CHARiS*8i,' BIDIRECTIONAL ABSOLUTE SP 






WRITEfLST,' I Wav ! Bss ! Bsp I Bps 1 Bpp i Brr ! ! Wav ! Bss ! B 
WRITELNfLST,' i Bos ! Bpp ! Brr 1'); 
WRITEfLST,' 
WRITELNiLST,' ')! 
{ WRITEfLST,' !! ! ! ! ! ! ! i ! I ' i 

















READLNIFILERR,DATARRE X 3); 
END; 




IF WAVELEN6TH2=735 THEN 
BEGIN 
WRITEfLST,' ',' !',WAVELENGTH 1:4,' I',DATASSEN]:6:3,' !',DATASPEN3:6:3,' !',DATAPS 





WRITEfLST,' ',' !',WAVELENGTHI:4,' ,",DATASSEN3:6:3,' !',DATASPEN3:6:3,' !'.DATASPEN]: 
WRITE!LST,DATAPPEN3:6:3,' !',DATARREN3:6:3,' !',' !',WAVELENGTH2:4,' !',BATASSEN+353:6:3,' !'): 








{WRITEfLST,' ! ! i ! ! ! 1 ! ! I ! 
WRITELNfLST,' ! ! I'M) 






{ This prograa *as used to print the formatted output of the 
Halon data files } 


































SUMXSS,SUMXSP,SUHXPS,SUttXPP,SUHXRR: ARRAY El..49] OF REAL; 




HEANSS, HEANSP, MEANPS, HEANPP, HEANRR: REAL; 
STANDEVSS, STANDEVSP, STANDEVPS, ST ANDEVPP, STANDEVRR: REAL; 
SSFILEM,SPFILEM,PSFILEU,PPFILEH,RRFILEM:TEXT; 
SSFILES,SPFILES,PSFILES,PPFILES,RRFILES:TEXT; 

















FOR ILLUMINATION:̂  TO 1 DO 






FOR VIEWING:* 0 TO 0 DO 
BEGIN { for viewing } 
IF VIEHANGLEOILLUMANGLE THEN 





If IllPol=90 then I1lPolFile:=l; 





If LengthillluisM then 11 lum:=50'+111 um; 
If Length!View)=i then View:='0'+Vievt", 






WRITE!'DO YOU WANT A HARDCOPY OF THE RESULTS (Y/N) ?'); 
READ(KBD,HARDCOPY); 
END; 
UNTIL UPCASE (HARDCOPY) IN t'Y'.'N']; 
CLRSCR; 












WRITEiLST, illuiangle:10,chari2'i8),'/',yiewangle:3,char!2i»8),' BIDIRECTIONAL ABSOL 
wri te1n!Ist,'REFLECTANCE FACTORS'); 
WRITELNiLST,' **#**t********»t************t***t̂  ; 
WRITELNiLST); 
WRITELNiLST,' '}; 
WRITELNiLST,'! ! Bss ! Bsp ! Bps 1 Bpp ! Brr !'): 
WRITELNILST,'! WAV. I !'); 
WRITELNiLST,'! ! mean coeff.! mean coeff,! mean coeff.! mean coeff.! isan coeff.!'!; 
WRITELNiLST,'! [nm]! var, ! var. ! var, ! var. 1 var. !'): 
WRITELNILST,'! 
WRITELNILST,'I ! ! 
END; 













FOR B:=l TO N BO 
BEGIN 
G0T0XY!10,13); 


















READLN i RRFILE,RRDATA);} 
rrdata:=issdata+5pdata+psdatai-ppdata)/'t; 
G0T0XY(45,13); 
WRITE!'AVERAGING WAVELENGTH # ',Xi; 
SUMXSS[X]:=SU«XSSEX]+SSDATA; 
SUMXSPC X J:=SUMXSP E X]+SPDATA; 
SUHXPSIX 3:=3UHXPSC X 3 +PSDATA; 
SUHXPPEX3:=SU«XPP£ X 3+PPDATA; 
SUMXRR C X 3:=SUMXRR E X 3+RRDATA; 
SUMX2SSE X 3:=SUMX2SSIX 3 +SQR(SSDATA >; 
SUMX2SPEX]:=SUMX2SPEX3+SQR(SPDATA); 
SUMX2PSEX3:=SUMX2PSEX3+SQR!PSDATA!; 
SUMX2PPE X 3:=SUHX2PPEX 3+SQRiPPBATA i ; 










{ ASSIGN(SSFILEH, PATH+' HALAVGS3. 5NM'); 
ASSIBN!SPFILEH,PATH+'HALAVGSP. 5NM'!; 
ASBIGN < PSFILEtt,PATH+'HALAVGPS-5NM'); 
ASSIGN(PPFILEM,PATH+'HALAV6PP.5NM'); 
ASSIGN(RRFILEM,PATH+1HALAVGRR.5NM'); 
ASSIGN (SSF ILES, P ATH+' H ALSTDSS". 5NM'); 
ASSIGN(SPFILES,PATH+'HALSTDSP.5NHJ) i 
ASSIGN t PSFILES,PATH+'HALSTDPS.5NH'!! 
ASSIGN(PPFILES,PATH+'HALSTDPP.5NM'); 
ASSIGN(RRFILES,PATH+'HALSTDRR-5NM'); 
REWRITE (SSF I LEfl); 












WRITELN!'NOW CALCULATING THE SPECTRAL MEANS AND COEFFICIENTS OF VARIATION'!; 
FOR X:=l TO 69 DO 
BEGIN 
MEANSS:=SUMXSSm/N; 




{ Even if the naie 5TANDEV.. is used, it is actually the coeff. of variation which is calculated } 
STANDEVSS:=SBRT((SUMX2SS[X1-N*SQR iMEANSS))/(N-1)>/MEANSS*100; 
STANDEVSP: =SQRT (i 5UMX2SP [ X 3 -N*S3R (MEANSP))/!N-1))/MEANSP*100! 
STANDEVPS: =S0RT (! SUMX2PSE X 3 -N*SQR i MEANPS!) / (N-1)) /MEANPS* 100 ; 
STANDEVPP:=SQRT((SUMX2PP[X 3-N*SBR iNEANPP)) /!N-1i!/MEANPS*100; 







UP, ITELN (SPFILES, STANDEVSP)", 




IF PRINT=1 THEN 
BEGIN 
MAVE:=385+5*X; 
WRITEiLST,'11,WAVE:H,' I',MEANSS:6:3,STANDEVSS:6:2,' !',MEANSP:i:3,STANDEVSP: s: 2,' !*); 
WRITELN(LST, MEANPS: a: 3, STANDEVPS: 6:2,' I', HEANPP: a: 3, STANDEVFP: t.: 2,' !', MEANRR: 6:3, ST ANDEVRR: 
END; 
end; 


















END { if viewangleOilluaangle } 
ELSE 
BESIN { else } 
VIEUANBLE:=VIEWANGLE-15; 
EQUALITY:=i; 
END; { else > 
IF EBUALITY=1 THEN COUNTER:=C0UNTER+2; 
END; { for viewing } 
END; { for illumination } 







Research Equipment L i s t 
1) Instrument platform (metal desk). 
2) Optical bench. 
3) Goniometric arm. 
4) 1SOW high-pressure xenon lamp with mount. 
5) Xenon lamp housing. 
6) Dedicated regulated lamp power supply. 
7) Cooling fan (for lamp). 
8) Heat-absorbing filter. 
9) Micro-adjustable slit. 
10) Stray light box. 
11) Focusing lens. 
12) Beam splitter (microscope slide). 
13) Photo-multiplier tube (Photo Research Spectra Spotmeter, 1/2') 
14) Multimeter (remote readout for PMT). 
15) Polarizers (X2 Oriel linear polarizers). 
16) Polarizer rotary stages (X2). 
17) Transmission sample holder. 
18) Reflection sample holder. 
19) Vacuum pump for sample holders. 
20) Prism (to "fold" the detection beam). 
21) Array detector (Photo Research SpectraScan, 1IT). 
22) Velvet (many yards for stray light prevention). 
23) IBM-compatible Xerox system (to control SpectraScan). 
Turbo Pascal software. 
Integrating sphere (for polarization checks). 
Schoeffel monochromator (PMT polarization check). 
Northern Tracor array radiometer (beam uniformity check). 
Translation stage (beam uniformity check). 
Chart recorder (stability and beam uniformity checks). 
Mercury cadmium zinc lamp (wavelength calibration). 
Neutral density filters [0.1 to 0.8ND every 0.1] (linearity check). 
Stable tungsten lamp (stability and linearity checks). 
National Bureau of Standards calibrated white porcelain tile. 
National Bureau of Standards calibrated pale grey porcelain tile. 
Mirror (instrument alignment). 
LASER (instrument alignment). 
Russian opal sample. 
Barium sulfate powder (Eastman Kodak). 
Polytetrafluoroethylene powder (Allied Chemical Halon). 
Stainless steel spoon (recommended for handling Halon). 
Blender with stainless steel blade and glass container (for Halon). 
Hand press (Zeiss). 
Hydraulic press (Carver). 
Metal cylinder, piston and bottom plate. 
Weighing scale (grams). 
Micrometer (to measure thickness of samples). 
Glass plate (to press samples against). 
Ground glass plate (to press samples against). 
Sandpaper (320, 600, 1000, and 1500 grit). 
50) Oven (to sinter/cook samples). 
51) Nikon measurescope (to measure parallelness of sample surfaces). 
52) Black trap (translucency check). 
53) Flashlight (used during measurements). 
54) Lapping film (Ultralap, 9 & 40 urn). 
55) H.P. Plotter (3D surface plot). 
56) Access to VAX system (3D surface plot). 
57) Apple Macintosh computer and appropriate software (for whole thesis). 
58) Apple LaserWriter (to print thesis). 
Appendix 23 
Premilimary Data Acquisit ion Sheet Example 
PRELIMINARY DATA ACQUISITION 
DATE START TIME END TIME 
SAMPLE 
t y p e o f m a t e r i a l 
p r e p a r a t i o n 
Russian Opal 
B«S04 
Halon (n*w batch) 
Halon (old batch) 
til* 
pressed (Zeiss) 
pressed (Zeiss) & sintered 
pressed (hydr ) 
pressed (hydr.) & sintered 
d e n s i t y 
s u r f a c e 
• polished 
sanded (600 grit) 
' pressed against 
320/600/1500 /9nm /40nm 
illumin. angle: ii meter reeding: scene: time: 
ANGLE 
TABLE Y N B S 
(45°/0°) 
P M T N B S 
(45°/0°) 
MEASURED 







- 3 5 ° 
- 3 0 ° 
- 2 0 ° 
- 1 0 ° 




• — • -
+30" 
_ _ . „ _ . _ . -
+43° 
- - — 
• 47° 
+50° 
_ _ _ _ _ _ . • -
+70' 
+80° 
Appendix 2 4 
D i f f e r e n t M a t e r i a l s Data 
Viewing Angle Russian Opal BaS04 1.55g-600grit 
-35 0.905 1.081 1.025 
-30 0.917 1.069 1.027 
-20 0.934 1.065 1.038 
-10 0.946 1.065 1.057 
0 0.956 1.068 1.085 
10 0.964 1.074 1.122 
20 0.967 1.089 1.170 
30 0.967 1.103 1.235 
40 0.959 1.127 1.319 
43 1.064 1.136 1.348 
45 5.000 1.140 1.367 
47 1.306 1.149 1.385 
50 0.932 1.161 1.427 
60 0.872 1.206 1.547 
70 0.755 1.278 1.707 
80 0.523 1.353 1.946 
Appendix 25 
D i f f e r e n t Halon D e n s i t i e s Data 
Viewing Angle 1g/cc 1.55g/cc 2g/cc 
-35 1.000 1.013 1.016 
-30 1.001 1.016 1.018 
-20 1.014 1.033 1.024 
-10 1.033 1.054 1.040 
0 1.058 1.086 1.057 
10 1.094 1.128 1.086 
20 1.135 1.188 1.142 
30 1.196 1.291 1.366 
40 1.278 1.453 3.423 
43 1.305 1.518 
45 1.326 1.558 
47 1.349 1.595 
50 1.380 1.687 
60 1.512 1.902 2.327 
70 1.666 2.190 1.618 
80 1.852 2.521 1.174 
Appendix 26 
Ultra lap Technical Data Sheet 
technical data 
T W X No. 7106701008 
To l l Free: 1800} 523-3676 
MOYCO INDUSTRIES, INC. Philadelphia, Pa. 19132 • (215) 229-0470 
U L T R A L A P ® 
GENERAL INFORMATION: "ULTRALAP" is an ultra fine uniform coated abrasive product for use 
in lapping and polishing. It has applications in the metal, ceramic, electronic and lapidary field and 
it is ideally suited for use on flat lapping surface where slurries of fine abrasives are often used. The 
use of "ULTRALAP", eliminates the mess of a slurry and generally laps to a finer finish than can be 
obtained with unbonded abrasives. Unlike ordinary cloth or paper back abrasive, "ULTRALAP" is 
an extremely dense homogeneous precision coating dispersed on a polyester/wet or dry paper. A 
bonding system which insures freedom from peeling or cracking insures high flexibility and 
intensive strength with long wearing characteristics. "ULTRALAP" may be used wet or dry and is 
impervious to most solvents. No special storage conditions are required since both the backing 
and the bonding agents are stable with a wide range of temperature and humidity. 
USES: 
1. Final finishing of precision magnetic heads. 
2. Polishing rotors, armatures, slip ring. 
3. Faceting and flat lapping. 
4. Fiber optic. 
5. Floppy and rigid memory disks. 
6. Lapidary - polishing facets and gem stones. 
ABRASIVE AND GRIT SIZES: "ULTRALAP" is available in many grit sizes from 3/10 to 63 micron. 
"ULTRALAP" is available in rolls, widths up to 12", disc and sheets, abrasives coatings of silicon 
carbide, aluminum oxide, cerium oxide, tin oxide, chrome and many others. 
Available on wet or dry paper and in various thickness polyester films of magnetic quality. 
Please call us with your specification on our toll-free 800-523-3676 line. 
Manufacturers of Waxes. Dental Supplies, and Coatect Abrasive Materials for Commercial and Industrial Use Since 1893 
2M APM2 
Appendix 27 
D i f f e r e n t S u r f a c e Prepara t ions Data (1 .55g /cc ) 
Viewing Angle polished glass ground glass sanded 320 grit 600 grit 1500 grit 9 microns 40 microns 
-35 0.939 1.013 0.950 1.053 1.025 
-30 0.948 1.016 0.958 1.049 1.027 1.018 1.018 1.017 
-20 0.969 1.033 0.980 1.058 1.038 1.029 1.029 1.027 
-10 0.998 1.054 1.007 1.073 1.057 1.046 1.050 1.045 
0 1.039 1.086 1.041 1.099 1.085 1.070 1.072 1.070 
10 1.091 1.128 1.091 1.135 1.122 1.104 1.106 1.100 
20 1.172 1.188 1.168 1.179 1.170 1.153 1.145 1.141 
30 1.314 1.291 1.316 1.261 1.235 1.210 1.198 1.192 
40 1.574 1.453 1.633 1.360 1.319 1.286 1.266 1.264 
43 1.674 1.518 1.768 1.395 1.348 
45 1.727 1.558 1.856 1.418 1.367 1.336 1.308 1.308 
47 1.776 1.595 1.933 1.440 1.385 
50 1.874 1.687 1.481 1.427 1.389 1.348 1.355 
60 2.228 1.902 1.590 1.547 1.520 1.461 1.472 
70 2.541 2.190 1.707 1.707 1703 1.600 1.620 
80 3.014 2.521 1.899 1.946 1.972 1.758 1.798 
Appendix 28 
I g / c c & 1 . 5 5 g / c c - 4 0 i i m T a b l e t s Data 
Viewing Angle 1 - gnd glass 1 - 320 grit 
-35 0.985 1.037 
-30 0.991 1.037 
-20 1.007 1.050 
-10 1.030 1.066 
0 1.057 1.090 
10 1.092 1.115 
20 1.141 1.151 
30 1.209 1.202 
40 1.300 1.262 
43 1.332 1.283 
45 1.356 1.300 
47 1.383 1.318 
50 1.418 1.343 
60 1.555 1.455 
70 1.688 1.598 
80 1.811 
1 - 600 grit 1 - 40 microns 1.55 - 40um 
1.035 
1.036 1.028 1.017 
1.044 1.040 1.027 
1.065 1.056 1.045 
1.086 1.080 1.070 
1.114 1.108 1.100 
1.150 1.149 1.141 
1.200 1.200 1.192 
1.261 1.261 1.264 
1.286 
1.296 1.296 1.308 
1.315 
1.384 1.342 1.355 
1.449 1.439 1.472 
1.590 1.561 1.620 
1.776 1.698 1.798 
Appendix 29 
R E P E A T A B I L I T Y C H E C K - H A L O N s a m p l e / w i t h r e p l a c e m e n t . 
* * * * * * * * * * * * * * * * * * * 
B I D I R E C T I O N A L A B S O L U T E S P E C T R A L R E F L E C T A N C E F A C T O R S [ - 4 5 d e g / O d e g ] 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
! B s s ! B s p 
W A V . ! 
! m e a n c o e f f . ! m e a n c o e f f . 
C n m 3 ! v a r . ! v a r . 
B p s B p p 
i t e a n c o e f f . 
v a r . 
m e a n c o e f f . 
v a r . 
m e a n c o e f f . 
v a r . 
3 9 0 : 1 . 0 5 B 0 . 5 9 J 0 . 9 1 9 0 . 95 : 0 . 9 5 5 
3 9 5 i 1 . 0 6 S 0 . 3 8 : 0 . 9 3 7 0 . 45 : 0 . 9 7 1 
400 ; 1 . 0 7 0 0 . 2 3 : 0 . 9 3 9 0 . 6 4 : 0 . 9 6 9 
4 0 5 i 1 . 0 7 5 0 . 2 5 1 0 . 9 4 4 0 . 3 8 : 0 . 9 7 6 
410 : 1 . 0 7 8 0 . 1 7 ! 0 . 9 4 4 0 . 3 3 : 0 . 9 7 9 
4 1 5 ! 1 . 0 7 9 0 . 3 4 : 0 . 9 4 7 0 . 16 : 0 . 9 7 9 
4 2 0 : 1 . 0 8 0 o . 13 : 0 . 9 4 8 0 . 2 2 : 0 . 9 7 7 
4 2 5 : 1 . 0 7 9 0 . 2 4 : 0 . 9 4 9 0 . 2 4 : 0 . 9 7 6 
430 : 1 . 0 8 0 o . 17 : 0 . 9 4 8 0 . 21 : 0 . 9 7 7 
4 3 5 ! 1 . 0 8 1 0 . 1 7 : 0 . 9 4 8 0 . 2 0 ! 0 . 9 7 6 
440 : 1 . 0 8 1 0 . 3 4 : 0 . 9 4 6 0 . 2 6 : 0 . 9 7 5 
445 : 1 . 0 8 1 o . 2 0 : 0 . 9 4 6 0 . i s : 0 . 9 7 6 
4 5 0 : 1 . 0 7 9 0 . 13 ! 0 . 9 4 8 0 . 2 4 1 0 . 9 7 5 
4 5 5 ! 1 . 0 7 9 0.21 : 0 . 9 4 9 0 . 8 9 : 0 . 9 7 3 
4 6 0 I 1 . 0 8 0 0 . 0 7 : 0 . 9 4 7 0 . 8 6 : 0 . 9 7 5 
4 6 5 : 1 . 0 8 9 o . u : 0 . 9 4 2 0 . 3 4 i 0 . 9 8 1 
4 7 0 : 1 . 0 8 1 0 .14 : 0 . 9 4 6 0 . 19 1 0 . 9 7 5 
4 7 5 : 1 . 0 8 8 0 . 1 9 ! 0 . 9 4 5 0 . 2 8 : 0 . 9 7 7 
4 8 0 : 1 . 0 8 1 0 . 1 4 : 0 . 9 4 4 0 . 1 8 : 0 . 9 7 4 
4 8 5 i 1 . 0 8 2 o . o e : 0 . 9 4 5 0 . 21 : 0 . 9 7 4 
4 9 0 : 1 . 0 8 5 0 . 0 8 0 . 9 4 6 0 . 0 9 : 0 . 9 7 7 
495 : 1 . 0 8 6 0 . 1 7 1 0 . 9 4 5 0 . 17 : 0 . 9 7 6 
500 : 1 0 8 4 0 . 1 9 0 . 9 4 4 0 . 12 : 0 . 9 7 6 
5 0 5 : 1 . 0 8 4 0 . 2 5 0 . 9 4 4 0 . 14 : 0 . 9 7 5 
5 1 0 1 0 8 3 0 . 2 5 0 . 9 4 6 0 . 13 0 . 9 7 6 
5 1 5 ! 1 0 8 3 0 . 0 9 0 . 9 4 5 0 . 19 , 0 . 9 7 4 
5 8 0 1 0 8 6 0 . 4 4 0 . 9 4 2 0 2 1 0 . 9 7 4 
5 8 5 1 0 8 7 0 . 1 1 0 . 9 4 5 0 . 0 9 0 . 9 7 5 
5 3 0 1 0 8 6 0 . 2 2 0 . 9 4 4 0 3 8 0 . 9 7 4 
5 3 5 1 0 8 7 0 . 1 9 0 . 9 4 6 0 19 0 . 9 7 4 
5 4 0 1 0 8 4 0 . 1 1 0 . 9 4 4 0 . 2 7 0 . 9 7 5 
5 4 5 1 0 8 8 0 . 19 0 . 9 4 7 0 3 3 0 . 9 7 7 
5 5 0 1 0 9 0 0 . 3 4 0 . 9 4 5 0 2 7 0 . 9 7 6 
5 5 5 1 0 8 9 0 . 3 8 0 . 9 4 4 0 11 0 . 9 7 5 
5 6 0 1 0 8 7 0 . 2 3 0 . 9 4 5 0 2 3 0 . 9 7 5 
5 6 5 1 0 8 5 0 . 1 2 0 . 9 4 3 0 3 3 0 . 9 7 3 
5 7 0 1 . 0 9 0 0 . 4 4 0 . 9 4 7 0 2 9 0 . 9 7 3 
5 7 5 1 0 9 0 0 . 2 7 0 . 9 4 6 0 2 8 0 . 9 7 6 
5 8 0 1 . 0 9 1 0 . 0 8 0 . 9 4 4 0 2 8 0 . 9 7 4 
5 8 5 1 . 0 9 8 0.2B 0 . 9 4 6 0 0 5 0 . 9 7 8 
5 9 0 1 . 0 9 1 0 . 3 7 0 . 9 4 6 0 . 0 8 0 . 9 7 B 
5 9 5 1 . 0 9 4 0 . 3 9 0 . 9 4 6 0 . 2 5 0 . 9 7 6 
6 0 0 1 . 0 9 4 0 . 2 6 0 . 9 4 7 0 . 2 8 0 . 9 7 7 
6 0 5 1 . 0 9 4 0 . 3 5 0 . 9 4 7 0 . 2 8 0 . 9 7 5 
6 1 0 1 . 0 9 1 0 . 2 8 ! 0 . 9 4 4 0 . 1 4 , 0 . 9 7 5 
6 1 5 1 . 0 8 9 0 . 2 4 0 . 9 4 5 0 . 2 0 0 . 9 7 5 
6 8 0 : l . 0 9 0 0 . 1 9 1 0 . 9 4 4 0 . 11 ! 0 . 9 7 6 
6 8 5 1 . 0 9 6 0 . 4 6 1 0 . 9 4 4 0 . 2 0 ! 0 . 9 7 7 
6 3 0 ! 1 . 0 9 8 0 . 3 2 ! 0 . 9 4 6 0 . 3 7 ! 0 . 9 7 7 
6 3 5 1 . 0 9 1 0 . 3 1 1 0 . 9 4 5 0 . 3 1 ! 0 . 9 7 4 
6 4 0 : l . 0 9 3 0 . 3 7 1 0 . 9 4 8 0 . 4 2 ! 0 . 9 7 4 
6 4 5 : l . 0 9 4 0 . 3 1 ! 0 . 9 4 6 0 . 2 9 ! 0 . 9 7 6 
6 5 0 : l . 0 9 8 0 . 2 1 1 0 . 9 4 8 0 . 2 6 ! 0 . 9 7 4 
6 5 5 : l . 0 9 1 0 . 1 0 ! 0 . 9 4 8 0 . 3 8 ! 0 . 9 7 6 
6 6 0 : l . 0 9 0 0 . 3 0 ! 0 . 9 4 1 0 . 3 3 ! 0 . 9 7 0 
6 6 5 : i . 0 9 1 0 . 5 5 ! 0 . 9 4 3 0 . 5 0 1 0 . 9 7 3 
6 7 0 : l . 0 9 8 0 . 4 3 ! 0 . 9 4 2 0 . 2 9 i 0 . 9 7 3 
6 7 5 : I . 0 9 3 0 . 3 4 1 0 . 9 4 3 0 . 5 7 ! 0 . 9 7 2 
6 8 0 ! 1 . 0 9 4 0 . 2 4 ! 0 . 9 4 1 0 . 1 4 ! 0 . 9 7 3 
6 8 5 ! 1 . 0 9 5 0 . 3 0 ! 0 . 9 4 4 0 . 3 5 ! 0 . 9 7 4 
6 9 0 : l . 0 9 7 0 . 2 4 ! 0 . 9 4 5 0 . 6 6 ! 0 . 9 7 9 
6 9 5 ; l . 0 9 6 0 . 5 5 ! 0 . 9 3 6 0 . 14 ! 0 . 9 7 4 
7 0 0 i l . 0 9 5 0 . 6 1 ! 0 . 9 4 8 0 . 3 6 ! 0 . 9 7 5 
7 0 5 : l . 0 9 5 0 . 3 6 ! 0 . 9 3 9 0 . 5 0 1 0 . 9 8 1 
7 1 0 : l . 0 9 7 0 . 4 8 ! 0 . 9 4 4 0 . 8 3 ! 0 . 9 7 6 
7 1 5 : l . 1 0 5 0 . 6 8 ! 0 . 9 4 9 0 . 4 0 ! 0 . 9 7 5 
7 8 0 1 1 . 0 9 5 0 . 3 4 ! 0 . 9 3 9 0 . 7 8 : 0 . 9 7 4 
7 8 5 : l . 0 9 8 0 . 4 1 1 0 . 9 4 3 0 . 2 8 ! 0 . 9 7 3 
7 3 0 ; l . 1 0 2 0 . 5 8 : 0 . 9 4 3 0 . 7 4 : 0 . 9 8 5 
1 . 0 3 : 1 . 0 2 6 0 . 6 8 : 0 . 9 9 0 0 . 3 9 , 
0 . 4 6 : 1 . 0 3 5 0 . 3 1 1 1 . 0 0 3 0 . 1 6 : 
0 . 4 1 ! 1 .041 o . 4 i : 1 . 0 0 5 0 . 13 
0 . 2 5 : 1 . 0 4 8 0 . 3 2 : 1 .011 0 . 1 9 ' 
0 . 3 3 i 1 . 0 4 7 o . IB : 1 . 0 1 2 0 . 16 
0 . 3 4 : 1 . 0 5 1 0.21 : 1 . 0 1 4 0 . 2 4 
0 . 3 1 : 1 . 0 5 2 o . i s : 1 . 0 1 4 0 . 15 
0 . 2 6 : 1 . 0 5 3 0 . 2 4 1 1 . 0 1 4 0 . 2 1 
0 . 3 2 : 1 . 0 5 4 0 . 2 7 ! 1 . 0 1 5 0 . 8 1 
0 . 3 0 i 1 . 0 5 5 0 . 2 3 ! 1 . 0 1 5 0 . 1 9 
0 . 2 9 : 1 . 0 5 1 o . i s : 1 . 0 1 4 0 . 2 4 
0 . 1 6 ! 1 . 0 5 2 0 . 1 8 1 1 . 0 1 4 0 . 15 
0 . 2 6 ! 1 . 0 5 1 0 . 1 1 ! 1 . 0 1 3 0 . 1 6 
0 . 2 5 : 1 . 0 5 2 0.21 : 1 . 0 1 3 0 . 2 2 
0 .20 : 1 .051 o . 19 : 1 . 0 1 3 0 . 1 5 
0 . 2 5 i 1 . 0 4 7 0 . 2 1 1 1 . 0 1 5 0 . 2 1 
0 . 2 3 i 1 . 0 5 3 0 . 2 1 : 1 . 0 1 4 0 . 1 4 
0 . 3 2 : 1 . 051 o . i s : 1 . 0 1 4 0 . 8 1 
0.20 : 1 . 0 5 1 0 . 3 0 i 1 . 0 1 3 0 . IB 
0 . 2 1 : 1 . 0 5 3 0 . 1 9 ! 1 . 0 1 4 0 . 1 5 
0 . 1 9 : 1 . 0 5 7 0 . 1 2 ! 1 . 0 1 6 0 . 1 1 
o . 2 i : 1 . 0 5 5 0 . 1 8 ! 1 . 0 1 5 0 . 17 
0 . 2 7 ! 1 . 0 5 5 0 . 2 4 1 1 . 0 1 5 0 . 1 9 
0 . 1 8 : 1 . 0 5 5 0.14 : 1 . 0 1 5 0 . 1 6 
0 . 1 9 : 1 . 0 5 7 0 . 2 5 : 1 . 0 1 6 0 . 1 9 
0 . 1 6 i 1 . 0 5 7 0 . 2 8 ! 1 . 0 1 5 0 . 1 6 
0 . 2 5 . 1 . 0 5 5 0 . 2 7 ! 1 . 0 1 4 0 . 2 6 
0 . 2 6 : 1 . 0 5 7 0 . 3 6 1 1 . 0 1 6 0 . 1 8 
0 . 3 3 1 . 0 5 8 0 . 4 4 ! 1 . 0 1 5 0 . 3 0 
0 . 2 3 1 . 0 5 9 0 . 3 6 : 1 . 0 1 7 0 . 17 
0 . 1 0 1 . 0 5 7 o . i s : 1 . 0 1 5 0 . 12 
0 . 1 3 1 . 0 5 8 o . s o : 1 . 0 1 7 0 . 17 
0 . 2 4 1 . 0 5 8 0 . 2 9 1 . 0 1 7 0 . 2 6 
0 . 2 2 1 . 0 5 7 o . 30 : 1 . 0 1 6 0 . 19 
0 . 2 3 1 . 0 5 9 0 . 3 6 1 . 0 1 7 0 . 2 2 
0 . 3 0 1 . 0 5 9 0 . 4 4 1 . 0 1 5 0 . 2 7 
0 . 8 5 1 . 0 5 9 0 . 5 2 1 . 0 1 7 0 . 3 2 
0 . 3 6 1 . 0 6 2 0 . 4 3 1 . 0 1 8 0 . 3 0 
0 . IB 1 . 061 0 . 2 8 1 . 0 1 8 0 . 15 
0 . 2 3 1 . 0 6 2 0 . 1 7 1 . 0 1 9 0 . 1 6 
0 . 8 9 1 . 061 0 . 17 1 . 0 1 9 0 . 18 
0 . 2 0 1 . 0 6 0 0 . 8 8 1 . 0 1 9 0 . 2 3 
0 . 3 0 1 . 061 0 . 18 1 . 0 2 0 0 . 2 0 
0 . 2 5 1 . 0 6 4 0 . 2 2 1 . 0 2 0 0 . 15 
0 . 17 1 . 0 6 3 0 . 3 2 1 . 0 1 8 0 . 8 0 
0 . 2 4 1 .061 0 . 2 3 1 . 0 1 7 0 . 2 1 
0 . 2 4 1 . 061 0 . 12 1 . 0 1 3 0 . 0 8 
0 . 4 5 1 . 0 6 3 0 . 2 4 1 . 0 2 0 0 . 2 8 
0 . 2 1 ! 1 . 0 6 7 0 . 3 1 1 . 0 2 2 0 . 2 3 
0 . 3 1 ! 1 . 0 6 3 0 . 3 8 1 . 0 1 8 0 . 2 2 
0 . 19 I 1 .061 0 . 4 2 ! 1 . 0 1 8 0 . 2 6 
0 . 3 4 1 1 . 0 6 5 0 . 2 6 , 1 . 0 2 0 0 . 2 1 
0 . 4 9 1 1 . 0 6 6 0 . 3 5 : i . 0 2 0 0 . 1 9 
0 . 2 8 ! 1 . 0 6 2 0 . 0 4 : 1.018 0 . 10 
0 . 1 9 ! 1 . 0 6 2 0 . 5 0 : 1.016 0 . 3 0 
0 . 1 0 ! 1 . 0 6 2 0 . 3 9 : i . o i 7 0 . 3 5 
0 . 0 6 ! 1 . 0 6 2 0 . 4 1 : 1.019 0 . 2 4 
0 . 2 6 : 1 . 0 6 5 0 . 6 0 : 1.018 0 . 3 f c 
0 . 3 5 ! 1 .0 6 0 0 . 2 8 : i . o i 7 0 . 17 
0 .24 ! 1 . 0 6 3 0 . 3 8 : 1 . 0 1 9 0 . 1 1 
0 .48 ! 1 . 0 6 0 0 . 31 : 1.020 0 . 2 1 
0 . 7 8 '. 1 . 0 6 3 0 . 3 8 : i . o i 7 0 . 3 1 
1 . 1 7 1 1 .066 0 . 3 B ! 1 . 0 1 9 0 . 3 4 
0 . 5 B 1 1 . 0 6 5 0 . 5 0 1 1 . 0 2 0 0 . 1 9 
0 . 4 1 ! 1 . 0 6 5 0 . 7 3 : 1.021 0 . 2 8 
0 . 8 4 : 1 . 0 6 0 0 . 6 7 1 1 . 0 2 8 0 . 2 0 
0 . 5 3 1 1 .0 6 7 0 . 3 9 : i . o i 9 0 . 3 3 
0 . 8 7 ! 1 . 0 6 4 0 . 8 B ! 1 . 0 2 0 0 . 3 5 
0 . 7 3 1 1 . 0 7 0 1 . 3 6 ! 1 . 0 2 5 0 . 7 6 
R E P E A T A B I L I T Y C H E C K - H A L O N / s a m e s e c t i o n o f l a p p i n g f i l m s h e e t . ******************* 
B I D I R E C T I O N A L A B S O L U T E S P E C T R A L R E F L E C T A N C E F A C T O R S C - 4 5 d e g / O d e g ] 
W A V . 
B s s B s p B p s B p p 
m e a n c o e f f . I m e a n c o e f f . 
C n m ] 1 v a r . 1 v a r . 
3 9 0 : 1 . 0 6 2 0 . 8 2 : 0 . 9 3 4 1 . 2 0 
3 9 5 : 1 . 0 7 4 0 . 1 9 : 0 . 9 4 7 0 . 4 5 
400 : 1 . 0 7 5 0 . 2 6 : 0 . 9 4 6 0 . 8 6 
405 : 1 . 0 8 2 0 . 2 8 ! 0 . 9 5 2 0 . 2 2 
410 : 1 . 0 8 5 0 . 3 7 : 0 . 9 5 2 0 . 1 5 
4 1 5 i 1 . 0 8 7 0 . 2 5 : 0 . 9 5 3 0 . 4 5 
4 2 0 : 1 . 0 8 6 0 . 1 2 i 0 . 9 5 3 0 . 3 1 
425 : 1 . 0 8 8 0 . 3 4 ! 0 . 9 5 6 0 . 1 9 
430 : 1 . 0 8 8 0 . 3 2 : 0 . 9 5 7 0 . 6 2 
^ 3 5 : 1 . 0 8 8 0 . 3 2 ! 0 . 9 5 4 0 . 2 5 
440 : 1 . 0 8 6 0 . 2 1 : 0 . 9 5 2 0 . 3 1 
445 : 1 . 0 8 8 0 . 3 0 1 0 . 9 5 4 0 . 2 2 
4 5 0 1 1 . 0 8 7 0 . 2 7 : 0 . 9 5 4 0 . 3 1 
4 5 5 ! 1 . 0 8 7 0 . 2 5 : 0 . 9 5 5 0 . 2 3 
4 6 0 ! 1 . 0 8 9 0 . 3 5 1 0 . 9 5 2 0 . 2 3 
4 6 5 : 1 . 0 9 6 0 . 2 4 : 0 . 9 4 9 0 . 2 5 
4 7 0 . 1 . 0 8 8 0 . 3 6 : 0 . 9 5 3 0 . 3 1 
475 : 1 . 0 9 0 0 . 2 6 : 0 . 9 5 2 0 . 2 4 
4 8 0 1 . 0 9 9 0 . 4 3 0 . 9 5 1 0 . 2 7 
4 8 5 : 1 . 0 9 0 0 . 2 B ! 0 . 9 5 1 0 . 2 9 
4 9 0 1 0 9 2 0 . 2 6 0 . 9 5 3 0 . 2 7 
4 9 5 1 . 0 9 2 0 . 1 8 : 0 . 9 5 3 0 . 3 4 
5 0 0 1 0 9 0 0 . 3 0 0 . 9 5 1 0 . 3 1 
5 0 5 1 0 9 2 0 . 2 8 0 . 9 5 1 0 . 2 8 
5 1 0 1 0 9 1 0 . 2 4 0 . 9 5 2 0 . 2 6 
5 1 5 1 0 9 1 0 . 3 1 0 . 9 5 2 0 . 2 1 
5 2 0 1 0 9 1 0 . 10 0 . 9 5 0 0 . 3 6 
5 2 5 1 0 9 2 0 . 1 8 0 . 9 5 1 0 . 2 1 
5 3 0 1 0 9 2 0 . 1 2 0 . 9 5 2 0 . 2 9 
5 3 5 1 0 9 4 0 . 3 2 0 . 9 5 3 0 . 2 B 
5 4 0 1 0 9 5 0 . 5 0 0 . 9 5 2 0 . 3 8 
5 4 5 1 0 9 6 0 . 2 6 0 . 9 5 3 0 . 3 6 
5 5 0 1 0 9 6 0 . 3 7 0 . 9 5 2 0 . 2 6 
5 5 5 1 0 9 5 0 . 14 0 . 9 5 1 0 . 2 5 
5 6 0 1 . 0 9 5 0 . 3 6 0 . 9 5 4 0 . 2 6 
5 6 5 1 0 9 4 0 . 2 7 0 . 9 5 0 0 . 1 8 
5 7 0 1 . 0 9 9 0 . 2 2 0 . 9 5 1 0 . 2 6 
5 7 5 1 . 0 9 7 0 . 2 3 0 . 9 5 3 0 . 3 7 
5 8 0 1 . 0 9 7 0 . 2 7 0 . 9 5 1 0 . 3 6 
5 8 5 1 . 0 9 8 0 . 3 4 0 . 9 5 3 0 . 4 1 
5 9 0 1 . 0 9 8 0 . 2 7 0 . 9 5 3 0 . 4 7 
5 9 5 1 . 1 0 0 0 . 2 8 0 . 9 5 3 0 . 3 1 
6 0 0 ! 1 . 101 0 . 3 2 0 . 9 5 3 0 . 2 8 
6 0 5 1 . 1 0 3 0 . 5 6 0 . 9 5 3 0 . 3 5 
6 1 0 : l . 1 0 0 0 . 2 8 ! 0 . 9 5 1 0 . 4 4 
6 1 5 ! 1 . 0 9 9 0 . 4 6 0 . 9 5 0 0 . 4 2 
6 2 0 : l . 1 0 0 0 . 3 4 1 0 . 9 5 0 0 . 6 2 
6 2 5 : l . 1 0 4 0 . 2 5 , 0 . 9 5 3 0 . 4 5 
6 3 0 ! 1 . 1 0 5 0 . 5 3 ! 0 . 9 5 2 0 . 3 2 
6 3 5 : l . 0 9 8 0 . 5 3 1 0 . 9 5 1 0 . 2 1 
6 4 0 ! 1 . 101 0 . 3 9 I 0 . 9 4 8 0 . 4 4 
6 4 5 ! 1 . 1 0 3 0 . 4 9 1 0 . 9 5 1 0 . 3 5 
6 5 0 ! 1 . 1 0 4 0 . 4 0 1 0 . 9 5 3 0 . 4 0 
6 5 5 ! 1 . 1 0 3 0 . 3 6 ! 0 . 9 5 0 0 . 3 6 
6 6 0 : i . 1 0 0 0 . 4 3 ! 0 . 9 4 7 0 . 3 2 
6 6 5 f 1 . 1 0 0 0 . 2 3 ! 0 . 9 5 0 0 . 3 6 
6 7 0 : l . 1 0 4 0 . 2 7 ! 0 . 9 5 2 0 . 5 5 
6 7 5 ; l . 1 0 4 0 . 1 8 ! 0 . 9 4 9 0 . 2 6 
6 8 0 : l . 1 0 3 0 . 2 9 ! 0 . 9 4 7 0 . 4 7 
6 8 5 : l . 1 0 5 0 . 1 9 ! 0 . 9 5 0 0 . 4 4 
6 9 0 ! 1 . 1 0 5 0 . 1 4 ! 0 . 9 5 0 0 . 6 1 
6 9 5 : l . 101 0 . 3 6 ! 0 . 9 4 9 0 . 5 4 
7 0 0 ! 1 . 1 0 7 0 . 7 4 ! 0 . 9 5 2 0 . 8 4 
7 0 5 : l . 1 0 4 0 . 7 4 ! 0 . 9 5 2 0 . 8 1 
7 1 0 : l . 1 0 6 0 . 3 B ! 0 . 9 4 8 0 . 4 3 
7 1 5 : l . 1 0 7 0 . 7 3 ! 0 . 9 5 1 0 . 7 1 
7 2 0 : l . 1 0 8 0 . 6 0 ! 0 . 9 5 8 0 . 9 0 
7 2 5 ! 1 . 1 0 6 0 . 4 1 ! 0 . 9 5 2 0 . 4 6 
7 3 0 i l . 1 0 2 1 . 0 0 I 0 . 9 5 0 0 . 8 3 
c o e f f . 
v a r . 
c o e f f . 
v a r . 
m e a n c o e f f . 
v a r . 
0 . 9 5 7 
0 . 9 7 6 
0 . 9 8 1 
0 . 9 8 4 
0 . 9 8 6 
0 . 9 8 5 
0 . 9 8 4 
0 . 9 8 4 
0 . 9 8 4 
0 . 9 8 4 
0 . 9 8 2 
0 . 9 8 4 
0 . 9 B 3 
0 . 9 8 2 
0 . 9 8 4 
0 . 9 8 9 
0 . 9 8 2 
0 . 9 8 3 
0 . 9 8 1 
0 . 9 8 2 
0 . 9 8 5 
0 . 9 B 3 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 2 
0 . 9 8 1 
0 . 9 8 3 
0 . 9 8 0 
0 . 9 8 2 
0 . 9 8 4 
0 . 9 8 2 
0 . 9 8 2 
0 . 9 8 3 
0 . 9 8 2 
0 . 9 8 1 
0 . 9 8 3 
0 . 9 8 5 
0 . 9 8 3 
0 . 9 8 5 
0 . 9 8 5 
0 . 9 8 3 
0 . 9 8 5 
0 . 9 8 4 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 4 
0 . 9 B 6 
0 . 9 8 5 
0 . 9 8 4 
0 . 9 8 4 
0 . 9 8 3 






0 . 2 1 
0 . 2 5 
0 . 2 4 
0 . 3 3 
0 . 1 8 
0 . 2 B 
0 . 3 4 
0 . 2 7 
0 . 4 1 
0 . 2 3 
0 . 2 7 
0 . 1 3 
0 . 2 9 
0 . 2 6 
0 . 2 7 
0 . 2 3 
0 . 2 6 
0 . 3 6 
0 . 2 0 
3 9 
21 




, 2 2 
21 
0 . 2 7 
0 . 3 1 
0 . 2 2 
0 . 3 4 
0 . 2 1 
0 . 3 6 
0 . 2 1 
, 2 8 
, 2 S 
. 4 1 
. 3 5 
0 . 1 0 
9 8 5 
9 8 2 
9 7 8 
9 8 1 
9 8 0 
9 8 4 
9 8 2 
9 8 6 
9 8 5 
9 8 0 
9 8 4 
9 8 7 
, 9 B 5 
, 9 8 3 
0 . 9 8 0 
0 . 9 8 2 
0 . 9 B 5 
0 . 2 B 
0 . 3 5 
0 . 2 3 
0 . 3 1 
0 . 3 2 
0 . 4 6 
0 . 3 5 
0 . 6 4 
0 . 2 7 
0 . 3 9 
0 . 5 9 
0 . 3 5 
0 . 6 0 
0 . 2 2 
0 . 2 4 
0 . 7 1 
0 . 5 4 
0 . 5 7 
0 . 6 8 
0 . 5 8 
0 . 5 0 
0 . 7 7 
0 . 4 1 
0 . 5 9 
1 . 0 3 4 
1 . 0 4 5 
1 . 0 5 0 
1 . 0 5 4 
1 . 0 5 4 
1 . 0 5 9 
1 . 0 5 7 
1 . 0 5 9 
1 . 0 6 1 
1 . 0 6 0 
1 . 0 5 9 
1 . 0 5 8 
1 . 0 5 9 
1 . 0 5 9 
1 . 0 5 9 
1 . 0 5 4 
1 . 0 5 9 
1 . 0 5 8 
1 . 0 5 8 
1 . 0 6 0 
1 . 0 6 1 
1 . 0 6 3 
1 . 0 6 1 
1 . 0 6 2 
1 . 0 6 3 
1 . 0 6 3 
1 . 0 6 1 
1 . 0 6 3 
1 . 0 6 4 
1 . 0 6 6 
1 . 0 6 5 
1 . 0 6 6 
1 . 0 6 7 
1 . 0 6 5 
1 . 0 6 7 
1 . 0 6 6 
1 . 0 6 6 
1 . 0 6 8 
1 . 0 6 3 
1 . 0 6 9 
1 . 0 6 9 
1 . 0 6 9 
1 . 0 6 9 
1 . 0 7 2 
1 . 0 6 9 
1 . 0 6 7 
1 . 0 7 1 
1 . 0 7 1 
1 . 0 7 0 
1 . 0 6 9 
1 . 0 6 9 
1 . 0 7 1 
1 . 0 7 1 
1 . 0 7 0 
0 6 6 
0 6 8 
0 6 9 
0 7 0 
0 6 7 
0 6 6 
, 0 6 9 
, 0 6 9 
, 0 6 9 
1 . 0 7 2 
1 . 0 7 0 
1 . 0 7 1 
1 . 0 7 1 
1 . 0 7 0 
1 . 0 7 1 
. 0 1 
. 5 3 
. 4 8 
. 3 6 
. 2 8 
0 . 3 0 
0 . 1 9 
0 . 2 2 
0 . 2 9 
0 . 2 0 
0 . 3 2 
0 . 1 4 
0 . 4 2 
0 . 2 5 
0 . 2 0 
0 . 2 3 
0 . 3 1 









, 2 4 
16 
, 0 7 
, I B 
. 3 9 
. 2 5 
. 3 9 
0 . 2 5 








, 3 4 
2 4 
, 2 5 
, 3 0 
. 5 6 
, 3 B 
. 3 2 
. 2 4 
. 2 4 
. 3 6 
. 4 4 
. 4 9 
. 4 5 
. 4 5 
. 2 0 
. 2 5 
. 3 6 
. 3 0 
. 5 8 
. 4 7 
0 . 3 0 
0 . 19 
0 . 6 2 
1 . 0 0 
1 . 1 1 
0 . 6 4 
0 . 6 1 
0 . 9 9 7 
1 . 0 1 1 
1 . 0 1 3 
1 . 0 1 B 
1 . 0 1 9 
1 . 0 2 1 
0 2 0 
0 2 2 
0 2 2 
0 2 2 
0 2 0 
1 . 0 2 1 
1 . 0 2 1 
1 . 0 2 1 
1 . 0 2 1 
1 . 0 2 2 
1 . 0 2 1 
1 . 0 2 1 
1 . 0 2 0 
1 . 0 2 1 
1 . 0 2 3 
1 . 0 2 3 
1 . 0 2 1 
1 . 0 2 2 
1 . 0 2 2 
1 . 0 2 2 
1 . 0 2 1 
1 . 0 2 2 
1 . 0 2 2 
1 . 0 2 4 
1 . 0 2 4 
1 . 0 2 4 
1 . 0 2 4 
1 . 0 2 3 
1 . 0 2 4 
1 . 0 2 3 
1 . 0 2 5 
1 . 0 2 6 
1 . 0 2 5 
1 . 0 2 6 
1 . 0 2 6 
1 . 0 2 6 
1 . 0 2 7 
1 . 0 2 B 
1 . 0 2 6 
1 . 0 2 5 
1 . 0 2 6 
1 . 0 2 B 
1 . 0 2 8 
1 . 0 2 5 
1 . 0 2 6 
1 . 0 2 7 
1 . 0 2 8 
1 . 0 2 6 
1 . 0 2 3 
1 . 0 2 5 
1 . 0 2 6 
1 . 0 2 7 
1 . 0 2 5 
1 . 0 2 7 
1 . 0 2 7 
1 . 0 2 5 
1 . 0 2 8 
1 . 0 2 9 
1 . 0 2 7 
1 . 0 2 8 
1 . 0 2 9 
1 . 0 2 7 
1 . 0 2 7 
R E P E A T A B I L I T Y C H E C K - D I F F E R E N T S E C T I O N S O F S A M E L A P P I N G F I L M S H E E T . 
B I D I R E C T I O N A L A B S O L U T E S P E C T R A L R E F L E C T A N C E F A C T O R S C-45 d e g / O deg3 
W A V . 
Bss Bsp B p s B p p Br 
c o e f f . 
v a r . 
mean c o e f f . 
v a r . 
c o e f f . 
var . 
c o e f f . ! 
v a r . ! 
















































































































1 . 106 
1.106 
























































































































































































































































































































































































































































































































































































































R E P E A T A B I L I T Y C H E C K - D I F F E R E N T L A P P I N G F I L M S H E E T S . 
B I D I R E C T I O N A L A B S O L U T E S P E C T R A L R E F L E C T A N C E F A C T O R S [ - 4 5 d e g / O d e g } 
B s s B s p B p s B p p B r r 1 
: WAV. 
m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . 1 
! t r im] ! v a r . v a r . v a r . v a r . v a r . ! 
! 3 9 0 1 . 0 5 6 1 . 0 3 0 9 3 5 0. 95 0. 9 6 1 0. 9 4 1 . 0 2 9 1. 3 7 0 .995 0 . 5 8 : 
! 3 9 5 1 . 0 7 2 0 . 3 7 0. 9 4 5 0 . 7 4 0 . 9 7 5 0 . 7 5 1 . 0 4 8 0. 2 8 1 . 0 1 0 o . 39 : 
: 400 1 . 0 7 7 0 . 3 8 0 9 4 5 0. 5 0 0. 9 7 6 0. 4 3 1 . 0 4 6 0. 4 7 1 . 0 1 1 o . 3 0 : 
! 4 0 5 1 . 0 8 1 0 . 2 3 0 9 5 0 0 . 4 5 0. 9 8 2 0. 4 6 1 . 0 5 6 0 . 22 1 . 0 1 8 0 . 2 9 ; 
! 4 1 0 1 . 0 8 3 0.44 0 9 5 1 0. 4 2 0 9 8 3 0. 2 8 1 . 0 5 5 0. 41 1 . 0 1 8 o . 33 : 
: 4 1 5 1 . 0 8 5 0 . 3 7 0. 9 5 2 0 . 19 0 . 9 8 5 0 . 3 7 1 . 0 5 6 0 . 18 1 .020 0 . 2 4 i 
: 4 S 0 1 . 0 8 3 0 . 3 6 0 9 5 2 0 3B 0 9 8 3 0. 3 9 1 . 0 5 8 0. 33 1 . 0 1 9 o . 34 : 
1 4 3 5 1 . 0 8 5 0 . 3 9 0. 9 5 4 0 . 3 5 0 . 9 8 3 0. 3 7 1 . 0 5 8 0 . 2 8 1 .020 o . 3 i : 
i 4 3 0 1 . 0 8 4 0 . 3 7 0 9 5 4 0. 3 5 0. 9 8 4 0. 3 8 1 . 0 6 0 0. 2 0 1 . 0 2 1 o . 30 ; 
: 4 3 5 1 . 0 8 6 0 . 3 5 0. 9 5 3 0 . 4 0 0. 9 8 3 0 . 3 2 1 . 0 5 9 0 . 5 0 1 . 0 2 0 o . 3 H : 
! 4 4 0 1 . 0 8 4 0 . 3 9 0 9 5 2 0. 3 9 0 9 B 2 0. 3 0 1 . 0 5 7 0. 2 5 1 . 0 1 9 0 . 2 9 1 
! 4 4 5 1 . 0 8 7 0 . 3 2 0. 9 5 2 0 . 3 4 0. 9 8 2 0 . 31 1 . 0 5 8 0. 2 5 1 . 020 o . 2B : 
: 450 1 . 0 8 5 0 . 3 2 0 9 5 2 0 4 3 0 9 8 1 0. 4 5 1 . 0 5 B 0. 2 0 1 . 0 1 9 0 . 3 3 i 
1 4 5 5 1 . 0 8 5 0 . 2 9 0 . 9 5 2 0. 3 7 0. 9 8 1 0. 3 8 1 . 0 5 8 0 . 2 6 1 . 0 1 9 0 . 3 1 : 
! 4 6 0 1 . 0 8 7 0 . 3 2 0 9 5 0 0. 3 5 0. 9 8 3 0. 4 5 1 . 0 5 8 0 . 3 8 1 . 020 0 . 3 6 : 
: 4 6 5 1 . 0 9 5 0 . 3 2 0. 9 4 7 0. 3 5 0. 9 8 9 0 . 3 5 1 . 0 5 3 0 . 33 1 . 0 2 1 0 . 3 2 ! 
: 4 7 0 1 . 0 8 7 0 . 4 1 0 9 5 1 0. 3 2 0. 9 8 2 0 . 2 5 1 . 0 5 8 0. 33 1 .020 0.31 : 
: 475 1 . 0 8 8 0 . 2 B 0. 9 5 0 0 . 2 8 0. 9 8 3 0. 3 8 1 . 0 5 8 0 . 2 7 1 . 0 2 0 0 . 2 9 : 
: 4 8 0 1 . 0 8 7 0 . 3 5 0 9 5 1 0. 2 6 0. 9 8 1 0. 3 5 1 . 0 5 8 0. 3 0 1 . 0 1 9 o . so : 
: 4 8 5 1 . 0 8 7 0 . 3 9 0. 9 5 1 0. 3 0 0. 9 8 1 0. 3 9 1 . 0 5 9 0 . 3 6 1 . 0 2 0 0.34 : 
: 4 9 0 1 . 0 9 0 0 . 5 0 0 9 5 3 0. 3 2 0 9 8 4 0. 3 7 1 . 0 6 2 0. 2 4 1 . 0 2 2 o . 3 i : 
: 4 9 5 1 . 0 9 0 0 . 3 0 0. 9 5 3 0. 3 4 0. 9 8 2 0 . 3 4 1 . 0 6 3 0 . 2 9 1 . 0 2 2 o . s o : 
! 5 0 0 1 . 0 9 0 0 . 4 6 0 9 5 2 0. 3 6 0. 9 8 2 0 . 2 9 1 . 0 6 1 0. 21 1 . 0 2 1 o . 3 i : 
! 5 0 5 1 . 0 9 1 0 .33 0. 9 5 2 0 . 3 2 0. 9 8 3 0 . 3 8 1 . 0 6 2 0 . 2 5 1 . 0 2 2 o . 3 0 : 
! 5 1 0 1 . 0 9 0 0 . 2 6 0 9 5 1 0. 3 6 0 9 8 3 0. 3 0 1 . 0 6 3 0. 2 5 1 . 0 2 2 0 . 2 8 : 
! 5 1 5 1 . 0 9 0 0 . 4 7 0. 9 5 1 0 . 4 3 0. 9 8 2 0 . 31 1 . 0 6 2 0". 4 0 1 . 0 2 1 0.37 : 
! 5 2 0 1 . 0 8 8 0 . 5 9 0 9 5 0 0. 3 0 0 9 B 3 0. 3 4 1 . 0 6 1 0 . 2 6 1 . 0 2 1 o . 3 4 : 
: 5 2 5 1 . 0 9 0 0 . 4 1 0. 9 5 1 0. 2 9 0. 9 8 3 0 . 2 7 1 . 0 6 3 0 . 31 1 . 0 2 2 o . s i : 
! 5 3 0 1 . 0 9 0 0 . 4 3 0 9 5 2 0. 3 8 0. 9 8 1 0 . 3 2 1 . 0 6 4 0. 4 8 1 . 0 2 1 0 . 3 8 : 
i 5 3 5 1 . 0 9 2 0 . 3 9 0. 9 5 3 0 . 2 4 0. 9 8 2 0 . 2 8 1 . 0 6 5 0. 4 0 1 . 0 2 3 0 . 3 1 i 
1 5 4 0 1 . 0 9 4 0 . 4 1 0 9 5 2 0. 4 9 0 9 8 1 0 . 3 6 1 . 0 6 4 0. 3 2 1 . 0 2 3 0.35 : 
: 545 1 . 0 9 6 0 . 3 2 0. 9 5 1 0 . 3 2 0. 9 8 3 0. 3 0 1 . 0 6 5 0 . 2 6 1 . 0 2 4 0 . 2 5 : 
1 550 1 . 0 9 4 0.44 0 9 5 4 0. 31 0. 9 8 4 0 . 2 6 1 . 0 6 4 0. 3 2 1 . 0 2 4 0 . 2 7 : 
! 555 1 . 0 9 3 0.55 0. 9 5 1 0 . 41 0. 9 8 2 0 . 3 6 1 . 0 6 5 0 . 2 7 1 . 0 2 3 0 . 3 7 : 
! 5 6 0 1 . 0 9 4 0 . 5 4 0 9 5 3 0. 3 8 0. 9 8 3 0. 31 1 . 0 6 5 0. 3 8 1 . 0 2 4 0 . 3 8 : 
1 5 6 5 1 . 0 9 2 0 . 4 1 0. 9 5 1 0 . 3 2 0. 9 B 0 0 . 3 5 1 . 0 6 4 0. 3 8 1 . 0 2 2 0 . 3 4 : 
! 5 7 0 1 . 0 9 6 0 . 3 9 0 9 5 2 0. 2 8 0. 9 8 4 0. 3 7 1 . 0 6 8 0. 41 1 . 0 2 5 0 . 3 1 1 
! 5 7 5 1 . 0 9 7 0 . 4 3 0 . 9 5 3 0 . 3 9 0 . 9 8 5 0 . 2 8 1 . 0 6 7 0 . 2 4 1 . 0 2 5 0 . 3 1 i 
! 5 8 0 1 . 0 9 8 0 . 4 2 0 9 5 2 0. 41 0. 9 8 3 0 . 31 1 . 0 6 9 0. 4 5 1 . 0 2 6 0.3B i 
1 5 8 5 1 . 0 9 8 0 . 3 2 0 . 9 5 2 0 . 2 9 0. 9 8 4 0 . 3 8 1 . 0 6 6 0. 4 5 1 . 0 2 5 0.33 : 
1 5 9 0 1 . 0 9 8 0 . 2 4 0 9 5 2 0 . S B 0. 9 8 3 0 . 2 4 1 . 0 6 9 0 . 4 0 1 . 0 2 6 0 . 3 2 ! 
! 5 9 5 1 . 0 9 9 0 . 5 0 0 . 9 5 4 0 . 3 9 0 . 9 8 4 0 . 19 1 . 0 6 8 0 . 4 6 1 . 0 2 6 0 . 3 5 : 
: 600 1 . 1 0 0 0 . 4 8 0 9 5 4 0. 4 2 0. 9 8 5 0. 3 0 1 . 0 6 8 0. 18 1 . 0 2 7 0 . 3 2 1 
: 605 1 . 1 0 0 0 . 3 5 0 . 9 5 3 0 . 33 0. 9 8 5 0 . 3 5 1 . 0 6 9 0 . 4 2 1 . 0 2 7 0 . 2 7 : 
! 610 1 . 0 9 8 0 . 4 8 0 . 9 5 0 0 . 2 3 0 . 9 8 2 0 . 4 2 1 . 0 6 9 0 . 4 5 1 . 0 2 5 0 . 3 5 ; 
: 6 1 5 1 . 1 0 0 0 . 2 6 0. 9 5 2 0 . 3 8 0. 9 8 3 0 . 2 9 1 . 0 6 8 0 . 3 9 1 . 0 2 6 0 . 2B 1 
: 6 2 0 1 . 0 9 9 0 . 4 1 0. 9 5 2 0 . 3 0 0. 9 8 5 0. 33 1 . 0 7 0 0. 3 4 1 . 0 2 6 0 . 3 0 i 
1 6 2 5 1 . 1 0 0 0 . 4 3 0 . 953 0 . 2 3 0 . 9 8 4 0 . 4 9 1 . 0 7 1 0 . 19 1 . 0 2 7 0 . 3 0 : 
I 6 3 0 1 . 100 0 . 3 6 0 9 5 3 0. 3 0 0. 9 8 6 0. 33 1 . 0 7 0 0. 55 1 . 0 2 7 o . 3 4 : 
! 6 3 5 1 . 0 9 7 0 . 6 5 0 . 9 5 0 0 . 41 0 . 9 8 2 0 . 3 9 1 . 0 7 0 0. 3 8 1 . 0 2 5 0 . 4 2 : 
1 6 4 0 1 . 0 9 7 0 . 4 9 0 . 9 4 9 0. 3 6 0. 9 8 3 0. 33 1 . 0 6 9 0. 5 4 1 . 0 2 5 0 . 3 9 i 
: 6 4 5 1 . 1 0 0 0 . 3 5 0 . 9 5 1 0 . 3 7 0 . 9 8 4 0 . 5 4 1 . 0 7 0 0. 16 1 . 0 2 7 0 . 2 3 : 
1 650 1 . 1 0 6 0 . 5 2 0 . 9 5 4 0 . 5 9 0. 9 8 5 0. 6 9 1 . 0 7 0 0. 2 9 1 . 0 2 9 o . 4 0 : 
: 6 5 5 1 . 0 9 8 0 . 5 0 0 . 9 5 0 0 . 5 4 0 . 9 8 3 0 . 41 1 . 0 6 9 0 . 2 3 1 . 0 2 5 0 . 3 8 : 
.' 660 1 . 0 9 7 0 . 5 0 0 . 951 0 . 4 3 0 . 9 7 8 0 . 38 1 . 0 6 5 0 . 2 8 1 . 0 2 3 0 . 3 4 : 
: 665 1 . 1 0 1 0 . 3 4 0 . 9 4 9 0 . 0 9 0 . 9 8 4 0 . 2 6 1 . 0 6 8 0 . 41 1 . 0 2 5 0 . 2 3 : 
,' 6 7 0 1 .100 0 . 4 6 0 . 9 4 7 0 . 2 0 0. 9 8 1 0 . 7 4 1 . 0 6 5 0. 41 1 . 0 2 3 0.33 : 
! 675 1 . 0 9 7 0 . 2 4 0 . 9 5 0 0 . 7 0 0 . 9 8 3 0 . 54 1 . 0 7 2 0 . 7 0 1 . 0 2 6 0 . 4 9 : 
! 6 8 0 1 . 1 0 0 0 .58 0 . 9 4 7 0 . 4 8 0 . 9 7 9 0. 3 7 1 . 0 6 4 0 4 3 1 . 0 2 3 0 . 4 2 1 
I 6 8 5 1 . 103 0 . 3 7 0 . 9 4 8 0 . 44 0 . 9 8 1 0 . 2 8 1 . 0 6 7 0. 41 1 . 0 2 5 0 . 2 8 i 
! 6 9 0 1 . 1 0 9 0 . 2 6 0 . 9 5 i 0. 4 2 0. 9 8 4 0 . 6 6 1 . 0 7 3 0 5 7 1 . 0 3 0 0 . 2 9 i 
1 6 9 5 1.103 0 . 2 8 0 . 9 4 9 0 . 4 9 0 . 9 8 2 0 . 4 9 1 . 0 7 0 0. 5 3 1 . 0 2 6 o . 3 0 ; 
: 7 0 0 1 . 1 0 0 0 . 7 0 0 . 9 5 1 0 . 61 0 . 9 8 4 1. 0 6 1 . 0 7 2 0 83 1 . 0 2 7 0 . 6 2 : 
! 7 0 5 1 . 1 0 2 0 . 5 9 0 . 9 5 2 0 . 8 7 0. 9 8 4 0 . 4 8 1 . 0 7 1 0. 43 1 . 0 2 7 0 . 2 4 : 
! 7 1 0 1 . 1 1 0 0 . 6 8 0 . 9 5 0 0. 6 3 0. 9 8 3 0. 44 1 . 0 7 0 0 . 4 7 1 
. 0 2 8 0 . 3 9 1 
! 7 1 5 1 . 1 0 6 0 . 8 7 0 . 9 5 3 0 . 9 6 0. 9 8 6 0 . 6 4 1 . 0 6 8 0 . 51 1 . 0 2 8 0 . 5 7 i 
! 7 2 0 1 . 1 0 6 1 . 0 3 0 . 9 4 9 1. 44 0. 9 8 2 0. 5 0 1 . 0 7 1 0 84 1 . 0 2 7 0 . 7 9 1 
1 7 2 5 1 . 1 0 7 0 . 55 0 . 9 4 9 1. 17 0. 9 8 4 0 . 5 4 1 . 0 7 2 0. 32 1 . 0 2 8 0 . 3 7 : 
: 7 3 0 1 . 1 0 8 0 . 9 5 0 . 9 4 8 1. 00 0. 9 8 6 0 . 8 2 1 . 0 7 5 1 39 1 . 0 2 9 0 . 6 9 1 
R E P E A T A B I L I T Y C H E C K - H a l o n / m e d i u m t e r m . 
B I D I R E C T I O N A L A B S O L U T E S P E C T R A L R E F L E C T A N C E F A C T O R S [ - 4 5 d e g / O d e g l 
WAV. 
Cna] 
B s s I B s p I B p s 
c o « f f . 
v a r . 
m o a n c o e f f . c o s f f . 
v a r . 
B p p 
c o e f f . 
v a r . 
B r r 
c o e f f . 
v a r . 
3 9 0 
3 9 5 
4 0 0 
4 0 5 
4 1 0 
4 1 5 
4 5 0 
4 2 5 
4 3 0 
4 3 S 
4 4 0 
4 4 5 
4 5 0 
4 5 5 
4 6 0 
4 6 5 
4 7 0 
4 7 5 
4 8 0 
4 8 5 
4 9 0 
4 9 5 
5 0 0 
5 0 5 
5 1 0 
5 1 5 
5 8 0 
5 2 5 
5 3 0 
5 3 5 
5 4 0 
3 * 5 
3 5 0 
3 3 5 
3 6 0 
3 6 3 
3*70 
3 7 3 
3 8 0 
5 8 3 
3 9 0 
5 9 3 
6 0 0 
6 0 3 
6 1 0 
6 1 3 
6 8 0 
6 8 3 
6 3 0 
6 3 3 
6 4 0 
6 4 5 
6 5 0 
6 5 5 
6 6 0 
6 6 5 
6 7 0 
6 7 5 
6 8 0 
6 8 5 
6 9 0 
6 9 5 
7 0 0 
7 0 5 
7 1 0 
7 1 5 
7 8 0 
7 2 5 
7 3 0 
, 0 4 9 
, 0 6 4 
, 0 6 3 
, 0 7 2 
, 0 7 6 
, 0 7 7 
, 0 7 6 
, 0 7 9 
, 0 7 6 
, 0 7 7 
, 0 7 8 
, 0 7 9 
, 0 7 9 
, 0 7 9 
, 0 8 0 
, 0 8 5 
, 0 8 0 
, 0 7 9 
. 0 7 9 
, 0 7 9 
, 0 7 9 
, 0 7 9 
, 0 7 9 
0 8 0 
0 8 1 
, 0 8 1 
, 0 8 1 
, 0 8 0 
, 0 7 9 
, 0 7 9 
. 0 8 1 
. 0 8 1 
. 0 8 1 
, 0 8 2 
. 0 8 2 
. 0 8 2 
. 0 8 3 
, 0 8 3 
, 0 8 4 
. 0 8 3 
, 0 8 3 
, 0 8 7 
. 0 8 7 
. 0 8 8 
. 0 8 7 
. 0 8 6 
. 0 8 7 
. 0 8 9 
. 0 9 1 
. 0 8 9 
. 0 9 1 
. 0 9 8 
. 0 9 3 
. 0 9 5 
. 0 9 5 
. 0 9 3 
. 0 9 9 
, 0 9 4 
. 0 9 8 
. 0 9 6 
. 0 9 9 
. 0 9 8 
. 0 9 8 
, 0 9 7 
. 0 9 7 
, 0 9 9 
. 1 0 1 
, 1 0 3 
. 1 0 1 
0 . 3 0 
0 . 5 7 
0 . 3 8 
0 . 8 0 
0 . 9 1 
0 . 9 1 
1 . 0 8 





1 . 2 2 
1 . 0 3 
1 . 0 3 
1 . 0 8 
1 . 0 2 
0 . 9 1 
0 . 7 9 
0 . 8 1 
0 . 9 2 
0 . 8 8 
0 . 7 3 
0 . 7 4 
0 . S 0 
0 . 7 3 
0 . 6 2 
0 . 6 6 
0 . 5 6 
0 . 4 6 
0 . 4 3 
0 . 4 5 
0 . 4 2 
0 . 5 1 
0 . 6 0 
0 . 3 9 
0 . 3 8 
0 . 4 6 
0 . 3 3 
0 . 4 0 
0 . 3 8 
0 . 3 4 
0 . 2 8 
0 . 2 6 
0 . 3 9 
0 . 4 3 
0 . 3 9 
5 2 
4 0 
, 3 3 
, 3 3 
. 2 0 
. 3 2 
, 4 9 
, 4 0 
, 3 8 
. 6 3 
, 4 5 
0 . 3 6 
0 . 3 1 
0 . 5 4 
0 . 4 2 
0 . 8 9 
0 . 6 0 
0 . 3 9 
0 . 2 2 
0 . 3 5 
0 . 7 5 
0 . 9 3 4 
0 . 9 6 9 
0 . 9 6 6 
0 . 9 7 7 
0 . 9 7 6 
0 . 9 8 0 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 0 
0 . 9 8 0 
0 . 9 7 9 
0 . 9 7 3 
0 . 9 7 9 
0 . 9 7 7 
0 . 9 7 7 
0 . 9 7 7 
. 9 7 7 
. 9 7 6 
. 9 7 6 
. 9 7 7 
. 9 7 6 
. 9 7 3 
. 9 7 4 
0 . 9 7 3 
0 . 9 7 3 
0 . 9 7 3 
0 . 9 7 4 
0 . 9 7 3 
0 . 9 7 3 
0 . 9 7 2 
0 . 9 7 3 
0 . 9 7 1 
0 . 9 7 1 
0 . 9 7 0 
0 . 9 7 1 
0 . 9 7 1 
0 . 9 7 1 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 6 8 
0 . 9 6 9 
0 . 9 6 9 
0 . 9 6 9 
. 9 7 0 
. 9 7 0 
. 9 6 8 
. 9 6 9 
. 9 7 1 
. 9 7 8 
. 9 7 0 
. 9 6 9 
0 . 9 6 9 
0 . 9 7 0 
0 . 9 6 9 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 6 8 
0 . 9 7 0 
0 . 9 7 8 
0 . 9 7 4 
0 . 9 6 9 
0 . 9 6 7 
0 . 9 6 9 
0 . 9 7 0 
0 . 9 6 7 
0 . 5 2 
0 . 5 5 
. 7 4 
. 7 8 
. 7 8 
. 6 9 
. 7 5 
0 . 8 7 
0 . 7 8 
0 . 9 6 
0 . 8 4 
0 . 9 8 
0 . 9 3 
0 . 9 1 
0 . 8 9 
0 . 9 3 
0 . 8 4 
0 . 8 2 
0 . 8 1 
0 . 6 9 
0 . 7 7 
. 6 8 
. 7 2 
. 6 9 
. 7 1 
. 5 9 
0 . 5 3 
0 . 5 1 
0 . 6 1 
0 . 5 4 
0 . 3 3 
0 . 3 0 
0 . 3 0 
0 . 6 2 
0 . 4 5 
0 . 3 8 
0 . 3 6 
0 . 4 4 
0 . 5 3 
0 . 4 0 
0 . 3 1 
0 . 4 4 
0 . 3 7 
0 . 4 4 
0 . 4 6 
0 . 6 0 
0 . 5 0 
0 . 9 3 
0 . 6 4 
0 . 7 1 
0 . 3 2 
0 . 7 0 
0 . 3 8 
0 . 9 2 2 
0 . 9 4 4 
0 . 9 4 1 
0 . 9 3 2 
0 . 9 5 3 
0 . 9 5 3 
0 . 9 5 4 
0 . 9 5 4 
0 . 9 5 2 
0 . 9 5 2 
0 . 9 5 2 
0 . 9 5 2 
0 . 9 5 2 
0 . 9 3 2 
0 . 9 5 3 
0 . 9 5 8 
0 . 9 3 1 
0 . 9 3 2 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 5 3 
0 . 9 5 0 
0 . 9 4 9 
0 . 9 3 0 
0 . 9 4 9 
0 . 9 4 9 
0 . 9 4 8 
0 . 9 4 8 
0 . 9 4 6 
0 . 9 4 7 
0 . 9 4 8 
0 . 9 4 7 
0 . 9 4 6 
0 . 9 4 7 
0 . 9 4 6 
0 . 9 4 6 
0 . 9 4 6 
0 . 9 4 6 
0 . 9 4 6 
0 . 9 4 8 
0 . 9 4 7 
0 . 9 4 7 
0 . 9 4 9 
0 . 9 4 7 
0 . 9 4 9 
0 . 9 4 6 
0 . 9 4 7 
, 9 4 7 
, 9 4 9 
, 9 4 8 
, 9 4 8 
, 9 4 9 
. 9 4 9 
, 9 4 9 
, 9 4 8 
0 . 9 5 1 
0 . 9 5 1 
0 . 9 5 1 
, 9 4 9 
. 9 4 8 
, 9 5 1 
, 9 5 0 
9 5 4 
, 9 4 9 
0 . 9 4 9 
0 . 9 3 0 
0 . 9 4 8 
0 . 9 4 9 
0 . 9 5 1 
0 . 4 6 
0 . 9 6 
0 . 7 6 
1 . 0 5 
1 . 1 0 
1 . 0 5 
1 . 1 0 
1 . 2 4 
1 . 1 4 
1 . 3 1 
1 . 3 5 
1 . 3 4 
1 . 3 0 
1 . 2 2 
1 . 2 7 
1 . 2 0 
1 . 1 2 
1 . 3 0 
1 . 2 6 
1 . 1 4 
1 . 2 4 
1 . 1 1 
1 . 1 1 
0 . 9 5 
1 . 0 0 
1 . 0 2 
0 . 8 9 
0 . 8 0 
0 . 8 1 
0 . 7 6 
0 . 7 1 
0 . 7 3 
0 . 6 3 
0 . 6 4 
0 . 6 3 
0 . 6 7 
0 . 7 3 
0 . 5 7 
0 . 5 5 
0 . 6 1 
0 . 3 9 
0 . 8 3 
0 . 4 5 
0 . 7 0 
0 . 6 3 
0 . 6 8 
0 . 3 9 
0 . 7 7 
0 . 7 9 
0 . 7 8 
0 . 7 4 
0 . 7 8 
0 . 6 3 
0 . 7 1 
0 . 6 8 
0 . 7 7 
0 . 8 7 
0 . 7 8 
0 . 7 9 
0 . 7 E 
0 . 3 6 
0 . 6 0 
0 . 6 9 
0 . 7 6 
0 . 9 0 
0 . 8 0 
0 . 7 3 
0 . 3 0 
0 . 5 2 
1 . 0 1 6 
1 . 0 4 1 
1 . 0 4 5 
1 . 0 3 2 
1 . 0 3 2 
1 . 0 5 7 
1 . 0 5 9 
1 . 0 6 0 
1 . 0 6 0 
1 . 0 5 9 
1 . 0 6 0 
1 . 0 3 8 
1 . 0 5 9 
1 . 0 5 9 
1 . 0 5 7 
1 . 0 5 2 
1 . 0 5 9 
1 . 0 3 8 
1 . 0 5 8 
1 . 0 3 7 
1 . 0 3 8 
1 . 0 3 7 
1 . 0 5 7 
1 . 0 3 8 
1 . 0 3 8 
1 . 0 5 8 
1 . 0 3 7 
1 . 0 3 6 
1 . 0 5 6 
1 . 0 5 6 
1 . 0 5 7 
1 . 0 3 7 
0 3 6 
0 5 5 
0 3 6 
0 5 4 
0 3 4 
0 5 4 
1 . 0 5 6 
1 . 0 5 6 
1 . 0 5 7 
1 . 0 3 6 
1 . 0 5 7 
1 . 0 5 6 
1 . 0 3 7 
1 . 0 3 6 
1 . 0 5 8 
1 . 0 3 7 
. 0 3 8 
. 0 5 6 
1 . 0 5 6 
1 . 0 5 7 
1 . 0 5 8 
1 . 0 5 7 
1 . 0 5 9 
1 . 0 5 6 
1 . 0 5 7 
1 . 0 5 8 
1 . 0 5 3 
1 . 0 3 7 
1 . 0 5 9 
1 . 0 6 0 
1 . 0 5 8 
1 . 0 3 7 
1 . 0 3 5 
1 . 0 3 9 
1 . 0 6 6 
1 . 0 5 7 
1 . 0 6 1 
0 . 9 4 
0 . 6 0 
0 . 9 1 
0 . 7 8 
0 . 6 8 
0 . 7 4 
0 . 8 1 
0 . 9 4 
0 . 9 2 
1 . 0 1 
1 . 0 9 
1 . 0 8 
1 . 0 4 
1 . 0 2 
0 . 8 9 
0 . 8 9 
0 . 8 7 
1 . 0 2 
0 . 9 3 
0 . 8 0 
0 . 7 2 
0 . 8 2 
0 . 7 0 
0 . 6 8 
0 . 7 5 
0 . 6 2 
0 . 6 4 
0 . 7 5 
0 . 7 1 
0 . 6 4 
0 . 5 8 
0 . 5 1 
0 . 4 0 
0 . 3 2 
0 . 4 4 
0 . 3 8 
0 . 4 5 
0 . 3 0 
0 . 5 4 
0 . 4 6 
0 . 3 8 
0 . 3 4 
0 . 3 2 
0 . 5 7 
0 . 3 8 
0 . 4 6 
0 . 6 4 
0 . 6 5 
0 . 6 4 
0 . 5 1 
0 . 4 8 
0 . 6 3 
0 . 4 6 
0 . 5 4 
0 . 3 7 
0 . 4 3 
1 . 0 6 
0 . 7 5 
0 . 9 4 
0 . 8 4 
0 . 9 9 
0 . 3 0 
1 . 0 2 
0 . 7 7 
0 . 8 9 
1 . 2 0 
0 . 8 9 
1 . 3 6 
0 . 7 9 
0 . 9 8 5 
1 . 0 0 4 
1 . 0 0 4 
1 . 0 1 3 
1 . 0 1 4 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 8 
1 . 0 1 8 
1 . 0 1 7 
1 . 0 1 8 
1 . 0 1 8 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 7 
1 . 0 1 6 
1 . 0 1 3 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 5 
1 . 0 1 4 
1 . 0 1 4 
1 . 0 1 4 
1 . 0 1 5 
1 . 0 1 3 
1 . 0 1 4 
1 . 0 1 4 
1 . 0 1 4 
1 . 0 1 3 
1 . 0 1 3 
1 . 0 1 3 
1 . 0 1 4 
1 . 0 1 4 
1 . 0 1 3 
1 . 0 1 5 
1 . 0 1 6 
1 . 0 1 5 
1 . 0 1 3 
1 . 0 1 4 
1 . 0 1 5 
1 . 0 1 6 
1 . 0 1 7 
1 . 0 1 5 
1 . 0 1 6 
1 . 0 1 7 
1 . 0 1 8 
1 . 0 1 8 
1 . 0 1 8 
1 . 0 1 7 
1 . 0 1 9 
1 . 0 1 8 
1 . 0 1 6 
1 . 0 1 8 
1 . 0 1 9 
1 . 0 1 9 
1 . 0 2 1 
1 . 0 1 9 
1 . 0 1 8 
1 . 0 1 9 
1 . 0 2 1 
1 . 0 2 0 
1 . 0 2 0 
Appendix 30 
BaSOa Reflectance Factors 
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Uav : Bss : Bsp ! Bps : Bpp : B r r ! : uav : Bss : Bsp ! Bps Bpp B r r 
! 390 ! 0 . 9 7 0 ' 0 . 8 6 0 ! 0 . 8 6 0 : 0.947 : 0 . 9 0 4 ! : 565 : 0 . 9 8 5 0 . 8 9 7 ! 0 . 8 6 8 0 . 9 8 2 . 0 . 9 3 3 
I 395 0 . 9 7 9 0.871 0.871 0 . 9 5 5 0 . 9 1 3 ! ! 570 ! 0.991 0 . 8 9 9 0.872 0 . 9 8 3 0 . 9 3 6 
i w : 0 . 9 7 5 * 0 . 8 7 6 : 0 . 8 7 6 ' 0 . 9 6 0 : 0 . 9 1 3 ! ! 575 ! 0 . 9 9 3 0 . 8 9 8 : 0 . 8 7 0 0 . 9 8 3 , 0 . 9 3 6 
i ^05 0 . 9 8 3 0 . 8 7 7 0.877 0 . 9 7 0 0 . 9 2 0 I : 580 : 0 . 9 9 7 0 . 8 9 7 0.871 0 . 9 8 4 0 . 9 3 7 
: 410 . 0 . 9 8 6 0 . 8 8 0 0 . 8 8 0 0 . 9 6 5 0.921 i ! 585 I 0 . 9 9 5 ' 0 . 8 9 6 ! 0 . 8 7 0 0.984 : 0 . 9 3 6 
: u s 0 . 9 8 4 0 . 8 8 5 0 . 8 8 5 0 . 9 6 8 0 . 9 2 3 : : 590 : 0 . 9 9 8 0 . 8 9 9 0 . 8 6 9 0 . 9 8 2 0 . 9 3 7 
! 420 0 . 9 8 5 0 . 8 8 2 0 . 8 8 2 0 . 9 7 0 0 . 9 2 2 ! ! 595 ! 0 . 9 9 0 . 0 . 8 9 6 ! 0 . 8 6 9 0.979 : 0 . 9 3 3 
: 425 0 . 9 8 7 0 . 8 8 3 0 . 8 8 3 0.971 0 . 9 2 3 ! ! 600 ! 0 . 9 9 2 0 . 8 9 9 0 . 8 7 0 0 . 9 8 2 0 . 9 3 6 
: 430 0 . 9 8 2 0 . 8 8 3 0 . 8 8 3 0 . 9 6 8 0.921 : : 605 : 0.999 0 . 8 9 5 : 0 . 8 7 0 0 . 9 8 5 ' 0 . 9 3 7 
i 435 0 . 9 8 3 0 . 8 8 3 0 . 8 8 3 0 . 9 6 8 0 . 9 2 2 : : 610 i 0 . 9 9 6 0 . 8 9 5 0 . B 6 9 0 . 9 8 7 0 . 9 3 7 
! 440 0.981 0 . 8 8 3 0 . 8 8 3 0.971 0 . 9 2 2 : : 615 : 0 . 9 9 4 0 . 8 9 7 0.871 0 . 9 8 6 0.937 
! 445 0 . 9 8 7 0 . 8 8 2 0 . 8 8 2 0 . 9 6 8 0 . 9 2 3 : : 620 : 0 . 9 9 2 0 . 8 9 8 0 . 8 7 3 0 . 9 8 5 0 . 9 3 7 
! 450 0 . 9 8 5 0 . 8 8 5 0 . 8 8 5 0 . 9 7 2 0 . 9 2 4 : : 625 : 0 . 9 9 6 0 . 8 9 7 0 . 8 7 3 0 . 9 8 2 0.937 
! 455 0 . 9 8 4 0 . 8 8 4 0 . 8 8 4 0.971 0 . 9 2 3 : i 630 : 0 . 9 9 5 0 . 8 9 8 0 . 8 7 2 0 . 9 8 8 0 . 9 3 8 
! 460 0 . 9 8 3 0 . 8 8 4 0 . 8 8 4 0 . 9 7 2 0 . 9 2 4 ! ! 635 i 0 . 9 9 6 0 . 9 0 3 0.874 0.987 0 . 9 4 0 
! 465 0.991 0 . 8 7 9 0 . 8 7 9 0 . 9 6 7 0 . 9 2 5 ! : 640 : 0.991 0 . 8 9 8 0.871 0 . 9 8 0 0 . 9 3 5 
! 470 0 . 9 8 5 0 . 8 8 5 0 . 8 8 5 0 . 9 6 9 0 . 9 2 4 ! t 645 : 0 . 9 9 8 0 . 8 9 8 0 . 8 7 5 0 . 9 8 6 0 . 9 3 9 
i 475 0 . 9 8 8 0 . 8 8 6 0 . 8 8 6 0 . 9 7 3 0 . 9 2 6 : ! 650 ! 0 . 9 9 6 0 . 9 0 0 0 . 8 7 5 0 . 9 8 9 0 . 9 4 0 
! 480 0 . 9 8 4 0 . 8 8 6 0 . 8 8 6 0.971 0 . 9 2 5 : ! 655 ! 0 . 9 9 9 0 . 9 0 3 0 . 8 7 6 0 . 9 8 9 0 . 9 4 2 
! 485 0 . 9 8 5 0 . 8 8 8 0 . 8 8 8 0 . 9 7 3 0 . 9 2 6 : ! 660 : 1 .000 0 . 8 9 5 0 . 8 7 4 0 . 9 8 0 0 . 9 3 7 
! 490 0 . 9 8 8 0 . 8 8 9 0 . 8 8 9 0 . 9 7 5 0 . 9 2 8 ! : 665 : 0 . 9 9 7 0 . 8 9 7 0.874 0 . 9 8 2 0 . 9 3 8 
! 495 0 . 9 8 7 ' 0 . 8 8 8 0 . 8 8 8 0 . 9 7 6 0 . 9 2 9 ! ! 670 ! 1.004 0 . 9 0 2 0.876 0 . 9 8 3 0.941 
! 500 0 . 9 8 7 0 . 8 8 8 0 . 8 8 8 0 . 9 7 3 0.927 : ! 675 ! 0 . 9 9 4 0 . 8 9 7 0.874 0.987 0 . 9 3 8 
! 505 0 . 9 8 8 ! 0 . 8 9 0 0 . 8 9 0 0 . 9 7 5 0 . 9 2 8 : : 680 : 0 . 9 9 8 0 . 8 9 8 0 . 8 7 9 0 . 9 8 7 0.941 
: 510 0.991 0.891 0 . 8 9 1 0 . 9 7 9 0.931 : i 685 ! 0 . 9 9 6 0 . 8 9 7 0 . 8 7 2 0.984 0 . 9 3 7 
: 515 0.99O 0 . 8 9 0 0 . 8 9 0 0 . 9 7 6 , 0 . 9 3 0 : : 690 : 1.002 0 . 9 0 3 0.876 0 . 9 8 0 0 . 9 4 0 
! 520 0 . 9 9 2 0 . 8 9 0 0 . 8 9 0 0 . 9 7 9 0.931 ! : 695 : 0 . 9 9 6 0 . 8 9 3 0 . 8 7 4 0 . 9 8 5 0.937 
! 525 0 . 9 9 0 ' 0 . 8 9 2 0 . 8 9 2 0 . 978 : 0 . 9 3 2 : ! 700 ! 0 . 9 9 7 ! 0 . 9 0 0 0 . 8 8 5 ! 0 .984 ! 0.941 
! 530 0 . 9 8 9 0 . 8 9 3 0 . 8 9 3 0 . 9 7 9 0.931 : ! 705 ! 0 . 9 9 6 0 . 8 9 9 0 . 8 7 6 0.981 0 . 9 3 8 
! 535 , 0 . 9 8 9 ! 0 . 8 9 2 • 0 . 8 9 2 ! 0 . 9 7 9 ! 0 . 9 3 2 ! ! 710 : 0 . 9 9 5 ! 0 . 9 0 5 ! 0 . 8 7 9 ! 0 . 9 8 7 ! 0.941 
! 540 0 . 9 9 3 0 . 8 9 4 0 . 8 9 4 0 . 9 8 0 0 . 9 3 3 ! ! 715 ! 0 . 9 9 8 0 . 9 0 5 0 . 8 7 6 , 0 . 9 9 3 0 . 9 4 3 
! 545 ! 0 . 9 9 4 ! 0 . 8 9 6 , 0 . 8 9 6 ! 0 . 9 7 9 ! 0 . 9 3 3 ! ! 720 ! 0 . 9 9 2 ! 0 . 9 0 5 ! 0 . 8 7 5 ! 0 . 9 9 2 ! 0.941 
! 550 0 . 9 9 1 0 . 8 9 5 0 . 8 9 5 0.981 0 . 9 3 3 : ! 725 ! 0 . 9 9 4 • 0 . 9 0 0 0.871 ! 0 . 9 8 3 0.937 
! 555 ! 0 . 9 9 3 ! 0 . 8 9 6 ! 0 . 8 9 6 ! 0.981 ! 0 . 9 3 4 ! ! 730 ! 1 .000 ! 0 . 8 8 5 ! 0 . 8 8 5 i 0 .974 ! 0 . 9 3 6 
! 560 0.991 0 . 8 9 5 0 . 8 6 9 0 . 9 8 3 , 0 . 9 3 5 ! 
I 1 





O V - 6 0 ' BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaSD4 
mMHttHtt*tttttttttttttttttttt*tttttttttt«ttfttttttttttMtttitt»tti 
:s=ss:= ======== ======== ======== ======== ======== 
! Wav 1 Bss Bsp Bps . Bpp B r r ! 
! 390 ! 1.028 0 . 9 3 6 0 . 9 3 6 1.015 0.971 ! 
! 395 ! 1.040 0 . 9 3 0 0 . 9 3 0 ! 1.037 ' 0 . 9 8 2 I 
; 400 1.045 0 . 9 3 6 0 . 9 3 6 1.032 0 . 9 8 3 : 
: 405 : 1 . 0 5 2 0 . 9 4 3 0 . 9 4 3 ' 1.040 0.991 ! 
i 410 1.054 0 . 9 4 4 0 . 9 4 4 1.040 0 . 9 9 2 ! 
: 415 : 1.051 0 . 9 4 5 0 . 9 4 5 : 1.042 0 . 9 9 2 ! 
! 420 1 . 0 5 3 0 . 9 4 7 0 . 9 4 7 1.042 0 . 9 9 3 : 
! 435 ' 1.051 0 . 9 4 9 0 . 9 4 9 i 1.046 0 . 9 9 5 ! 
! 430 1.052 0 . 9 4 8 0 . 9 4 8 1.047 0 . 9 9 4 : 
! 435 1 . 0 5 2 0 . 9 4 9 0 . 9 4 9 1 .043 0 . 9 9 3 ! 
! 440 1.049 0 . 9 4 8 0 . 9 4 8 1.041 0 . 9 9 2 : 
! 445 1 . 0 5 2 0 . 9 4 9 0 . 9 4 9 1.040 0 . 9 9 3 : 
! 450 1.048 0 . 9 5 1 0.951 1.041 0 . 9 9 3 ! 
1 455 1 . 0 5 0 0 . 9 5 0 0 . 9 5 0 1.044 0 . 9 9 4 ! 
! 460 1.054 0 . 9 4 9 0 . 9 4 9 1.044 0 . 9 9 5 ! 
i 465 1.057 0 . 9 4 4 0 . 9 4 4 1.041 0 . 9 9 5 ! 
1 470 1 . 0 5 3 0 . 9 5 1 0.951 1.047 0 . 9 9 6 : 
! 475 1 . 0 5 6 0 .949 0 . 9 4 9 1.044 0 . 9 9 6 ! 
! 480 1.054 0 . 9 4 9 0 . 9 4 9 1.043 0 . 9 9 5 ! 
! 485 1 . 0 5 2 0 . 9 5 3 0 . 9 5 3 1.046 0 . 9 9 7 ! 
! 490 1.056 0 . 9 5 2 0 . 9 5 2 1.048 0 . 9 9 8 ! 
! 495 1.054 0 . 9 5 2 0 . 9 5 2 1.047 0 . 9 9 7 ! 
! 500 1 . 0 5 3 0 . 9 4 9 0 . 9 4 9 1.044 0 . 9 9 5 : 
i 505 1 . 0 5 8 0 . 9 5 3 0 . 9 5 3 1 .045 0 . 9 9 8 : 
! 510 1.055 0.951 0.951 1 .046 0 . 9 9 8 ! 
: 515 1.057 0.951 0.951 1 .049 0 . 9 9 9 ! 
! 520 1 . 0 5 8 0 . 9 5 3 0 . 9 5 3 1.046 0 . 9 9 9 ! 
! 525 1 . 0 5 6 0 . 9 5 4 0 . 9 5 4 1.047 0 . 9 9 9 ! 
! 530 1.058 0 . 9 5 5 0 . 9 5 5 1.048 0 . 9 9 9 ! 
! 535 1.054 0 . 9 5 6 0 .956 1.048 0 . 9 9 9 : 
! 540 1.055 0 . 9 5 2 0 . 9 5 2 1.046 0 . 9 9 9 : 
! 545 1.061 0 . 9 5 5 0 . 9 5 5 1.049 1.001 ! 
! 550 1.057 0 . 9 5 5 0 . 9 5 5 1.051 l . o o i : 
! 555 1.060 0 . 9 5 8 0 . 9 5 8 1.046 l . o o i : 




! Wav Bss Bsp : Bps Bpp B r r 
1 565 1.056 0 . 9 5 8 ! 0 . 9 4 2 1.046 1.000 
'. 570 1.061 0 . 9 6 0 ! 0.941 1.048 1.002 
! 575 1.063 0 . 9 5 7 ! 0 . 9 4 3 1.048 1 .003 
! 580 1.059 0 . 9 5 5 ! 0 . 9 3 8 1.052 1.001 
! 585 1.059 0 . 9 5 5 ! 0.941 1.048 1.001 
! 590 1.063 0 . 9 5 5 ! 0.941 1.048 1 .002 
! 595 1.059 0 . 9 5 8 ! 0 . 9 4 5 1.047 1 . 0 0 2 
! 600 1.055 0 . 9 5 8 ! 0 . 9 4 2 1.051 1.001 
! 605 1.060 0 . 9 6 0 ! 0 . 9 4 5 1.046 1 .003 
! 610 1.059 0 . 9 5 6 ! 0 . 9 4 8 1.045 1 .002 
! 615 1.056 0 . 9 5 5 1 0.941 1.045 0 . 9 9 9 
! 620 1.058 0 . 9 5 7 i 0 . 9 4 6 1.045 1.001 
! 625 1.059 0 . 9 5 5 ! 0 . 9 4 4 1.048 1.002 
! 630 1.060 0 . 9 5 7 ! 0 . 9 4 4 1.053 1 .003 
! 635 1.058 0 . 9 5 9 ! 0 . 9 4 2 1 .045 1.001 
! 640 1.061 0 . 9 5 7 ! 0 . 9 4 2 1.046 1.002 
! 645 1.066 0 . 9 5 4 ! 0 . 9 4 5 1.044 1.002 
! 650 1.063 0 . 9 5 6 ! 0 . 9 4 2 1.046 1.002 
! 655 1.058 0.961 ! 0 .947 1.052 1.004 
! 660 1.062 0.961 ! 0.941 1.048 1.003 
! 665 1.056 0 . 9 5 3 ! 0 . 9 4 6 1.045 1 .000 
! 670 1.062 0 . 9 5 8 ! 0 . 9 4 9 1.048 1.004 
I 675 1.062 0.957 ! 0 . 9 4 9 1.045 1.003 
: 680 1.064 0 . 9 6 2 ! 0 . 9 5 4 1.037 1 .004 
! 685 1.060 0 . 9 5 7 ! 0 . 9 4 8 1.040 1.001 
! 690 1.064 0 . 9 5 7 ! 0 .951 1.042 1.004 
! 695 1.068 0 . 9 6 0 ! 0 .951 1.047 1.007 
! 700 1.067 0 . 9 5 8 ! 0 .951 1.048 1 .006 
1 705 1.068 0 . 9 6 6 ! 0 . 9 4 3 1.043 1 .005 
! 710 1.067 0.961 ! 0 .947 1.055 1 .008 
! 715 1.059 0 . 9 5 6 ! 0 .961 1.045 1 .005 
! 720 1.062 0 . 9 6 5 1 0 . 9 5 8 1 .050 1.009 
! 725 1.077 0 . 9 5 5 ! 0 . 9 4 4 1.044 1.005 
! 730 1.067 0 . 9 5 2 ! 0 . 9 4 0 1.047 1 .002 
I 
1 
0V-45' BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
t««t**imtttttt*ttttttt*»tttttt*tttttt*t*tttMtttttt*tt*t*ittmtttttt 
TT=__S=__S --S—_z=: •==_r_=r: 
: uav : Bss ! Bsp ! Bps ' Bpp Brr 
! 390 ! 1.077 ! 0.950 ! 0.950 • 1.061 1.012 
! 395 : 1.081 ! 0.970 ! 0.970 1.075 . 1.023 
! 400 ! 1.078 ! 0.969 ! 0.969 : 1.070 1.020 
! 405 : 1.087 ! 0.979 ! 0.979 1.082 1.030 
: 410 : 1.089 ! 0.978 ! 0.978 ! 1.082 1.030 
! 415 : 1.092 : 0.980 : 0.980 1.087 1.032 
: 420 : 1.090 ! 0.983 ! 0.983 ! 1.086 1.032 
! 425 ! 1.088 ! 0.981 ! 0.981 1.089 1.032 
! 430 ! 1.086 ! 0.984 ! 0.984 : 1.086 1.032 
: 435 : 1.089 ! 0.981 ! 0.981 ! 1.083 1.031 
! 440 ! 1.087 ! 0.981 ! 0.981 : 1.084 1.031 
! 445 1 1.090 : o . 9 8 i : 0.981 : 1.085 1.032 
! 450 ! 1.090 ! 0.983 ! 0.983 : 1.086 1.033 
i 455 : 1.089 ! 0.984 ! 0.984 ! 1.088 1.033 
! 460 ! 1.092 : 0.985 : 0.985 : 1.084 1.034 
: 465 : 1.096 : 0.975 : 0.975 : 1.081 1.033 
! 470 : 1.091 ! 0.984 ! 0.984 : 1.087 1.035 
! 475 ! 1.091 : 0.984 : 0.984 ! 1.083 1.033 
: 480 : 1.091 ! 0.986 i 0.986 ! 1.084 1.034 
! 485 i 1.092 : 0.986 : 0.986 : 1.085 1.035 
! 490 ! 1.091 : 0.985 : 0.985 : 1.090 1.036 
: 495 : 1.092 : 0.985 : 0.985 ! 1.092 1.036 
: 500 : 1.092 ! 0.987 ! 0.987 ! 1.091 1.037 
! 505 ! 1.094 : 0.983 : 0.983 : 1.088 1.036 
i 510 : 1.094 ! 0.985 ! 0.985 : 1.085 1.035 
: 5 1 5 : 1.096 : 0.988 : 0.988 ! 1.087 1.037 
: 520 : 1.093 : 0.984 : 0.984 : 1.089 : 1.036 
; 525 : 1.090 : 0.985 : 0.985 ! 1.086 1.035 
: 530 : 1.088 ! 0.985 ! 0.985 : 1.087 ! 1.033 
! 535 ! 1.088 : 0.986 : 0.986 : 1.084 1.034 
: 540: 1.089 : 0.988 : 0.988 : 1.088 : 1.037 
! 545 ! 1.094 ! 0.988 ! 0.988 i 1.090 1.037 
i 550 ! 1.095 ! 0.990 ! 0.990 ! 1.093 ! 1.040 
: 555 : 1.092 : 0.990 : 0.990 : 1.091 ! 1.038 
: 560 : 1.094 ! 0.992 ! 0.980 : 1.096 : 1.041 
Uav Bss : Bsp : Bps ; Bpp ! Brr 
565 1.092 ! 0.986 ! 0.979 ! 1.089 ! 1.036 
570 1.092 ! 0.989 ! 0.982 ! 1.093 ! 1.039 
575 1.094 ! 0.982 ! 0.983 ! 1.089 ! 1.037 
580 1.098 ! 0.989 ! 0.982 ! 1.088 1 1.039 
585 1.098 ! 0.982 ! 0.983 ! 1.082 ! 1.036 
590 1.096 ! 0.985 ! 0.983 ! 1.084 ! 1.037 
595 1.093 ! 0.986 i 0.982 : 1.085 ! 1.036 
600 1.095 ! 0.983 ! 0.985 ! 1.089 ! 1.038 
605 1.095 ! 0.984 : 0.986 : 1.090 ! 1.039 
610 1.103 ! 0.990 : 0.986 : 1.086 ! 1.041 
615 1.101 ! 0.989 : 0.984 : 1.088 ! 1.041 
620 1.098 ! 0.986 ! 0.985 ! 1.092 : 1.040 
625 1.092 I 0.989 : 0.986 : 1.089 ! 1.039 
630 1.094 ! 0.990 I 0.987 : 1.088 : 1.040 
635 1.098 ! 0.989 ! 0.987 ! 1.090 ; i . 0 4 i 
640 1.107 ! 0.988 : 0.986 : 1.081 : i . 0 4 i 
645 ' 1.099 ! 0.987 : 0.988 : 1.092 . 1.041 
650 1.096 ! 0.984 : 0.982 : 1.086 ! 1.037 
655 : 1.098 ! 0.991 : 0.984 : 1.083 ! 1.039 
660 1.098 ! 0.994 i 0.984 i 1.081 ! 1.039 
665 : 1.103 ! 0.988 ! 0.983 ! 1.084 i 1.040 
670 1.109 ! 0.993 : 0.985 : 1.086 ! 1.043 
675 ! 1.105 1 0.988 ! 0.988 ! 1.088 . 1.042 
680 1.106 ! 0.990 ! 0.990 ! 1.089 ! 1.044 
685 i 1.105 1 0.988 ! 0.987 ! 1.091 1.043 
690 1 1.104 ! 0.987 ! 0.995 ! 1.097 ! 1.046 
695 ! 1.101 ! 0.996 ! 0.981 ! 1.089 ! 1.042 
700 1.102 ! 1.000 ! 0.987 ! 1.096 ! 1.046 
705 ! 1.098 ! 0.992 ! 0.984 : 1.081 1.039 
710 • 1.121 ! 0.997 : 0.999 : 1.086 ! 1.051 
715 ! 1.106 ! 0.991 ! 0.995 ! 1.094 i 1.046 
720 : 1.101 ! 0.982 ! 0.989 ! 1.091 : i . 0 4 i 
725 : 1.104 ! 0.989 : 0.986 : 1.090 1.042 
730 ! 1.099 ! 0.986 
• 
: 0.986 : 
1 1 
1.082 ! 1.038 
------sssrsss ------------------------
O V - 3 0 ' BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
»tt *mm*mtmtmttm*mtmftmmttmftt»t f f *»t«»t i t t * t t t t * t 




























































0 . 9 7 0 
0 . 9 9 3 
0 . 9 8 3 
0 . 9 9 4 
0 . 9 9 7 
1.001 
1 . 0 0 2 
1.001 
1 .002 
0 . 9 9 9 
1 . 0 0 3 
1.001 
1 . 0 0 3 
1 . 0 0 3 
1.001 
0 . 9 9 4 
1 .004 
1.001 
1 . 0 0 3 
1.001 
1 .006 
1 . 0 0 3 




1 . 0 0 5 
1 . 0 0 6 
1 .004 
1 . 0 0 5 
1 . 0 0 3 
1 .006 
1 .004 
1 . 0 0 9 
1 . 0 0 5 
0 . 9 7 0 
0 . 9 9 3 
0 . 9 8 3 
0 . 9 9 4 






















1 . 0 0 5 
1 .006 
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1 . 0 0 5 
1 . 0 0 3 
1 .006 
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1 . 0 0 8 
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1 . 0 0 3 
1.006 
1 .006 
1 . 0 0 3 
0 . 9 9 9 
1.004 


















1 . 0 0 9 








































O V - 1 5 ' BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
tmittt*ttttttt«tt4ftttt«ttt**t*tMfttf*titttttttttt»t»ttttt*«ttttttf 
! Uav ! Bss ! Bsp ! Bps ! Bpp ! B r r ! 
! 390 ! 1.124 ! 0.994 ! 0.994 ! 1.136 ! 1.058 ! 
! 395 ! 1.137 ! 0.996 ! 0.996 ! 1.144 ! 1.068 ! 
! 400 ! 1.125 ! 0.997 ! 0.997 ! 1.141 ! 1.065 ! 
! 405 ! 1.135 ! 1.004 ! 1.004 ! 1.157 ! 1.074 ! 
; 410 : 1.139 : 1.008 : 1.00a : 1.153 : 1.076 : 
; 415 : 1.140 : l . o o e : 1.008 : 1.155 : 1.077 : 
: 420 i 1.137 : 1.010 : 1.010 : 1.158 : 1.077 : 
: 425 : 1.139 : 1.011 i 1.011 : 1.160 i 1.079 : 
: 430 : 1.140 : 1.011 : 1.011 i 1.159 : i.078 : 
! 435 ! 1.140 ! 1.009 ! 1.009 ! 1.162 ! 1.079 ! 
! 440 ! 1.138 ! 1.010 ! 1.010 ! 1.157 ! 1.076 ! 
! 445 ! 1.139 ! 1.008 ! 1.008 ! 1.157 ! 1.077 i 
: 450 : 1.142 : t .oos : 1.00a : 1.158 : 1.078 : 
! 455 ! 1.139 ! 1.009 ! 1.009 ! 1.157 ! 1.077 ! 
: 460 : 1.140 : 1.009 1 1.009 : 1.158 : 1.078 : 
! 465 ! 1.148 ! 1.005 ! 1.005 ! 1.155 ! 1.079 ! 
! 470 ! 1.141 ! 1.008 ! 1.008 ! 1.161 ! 1.079 ! 
I 475 ! 1.139 ! 1.009 i 1.009 ! 1.157 ! 1.078 1 
i 480 : 1.137 : 1.008 : l . o o s : 1.161 : 1.078 i 
485 ! 1.138 ! 1.007 ! 1.007 ! 1.161 ! 1.079 ! 
490 : 1.140 : I.OIO : 1.010 : 1.165 : l . o s i : 
495 i 1.138 : 1.012 i i.oi2 : 1.161 : 1.079 i 
500 : 1.137 : 1.011 : 1.011 : 1.159 : 1.079 : 
505 i 1.140 : 1.014 : 1.014 : 1.I61 : l . o s o i 
510 1 1.142 : 1.012 : 1.012 : 1.163 : l . o s i : 
515 ! 1.142 ! 1.014 ! 1.014 i 1.159 ! 1.081 ! 
520 ! 1.147 1.010 ! 1.010 ! 1.161 ! 1.082 ! 
525 ! 1.145 ! 1.011 ! 1.011 ! 1.157 ! 1.081 ! 
530 ! 1.140 I 1.009 ! 1.009 ! 1.161 ! 1.080 ! 
535 ! 1.140 ! 1.012 ! 1.012 ! 1.160 i 1.081 ! 
540 ! 1.144 ! 1.009 ! 1.009 ! 1.164 i 1.081 ! 
545 ! 1.145 ! 1.012 ! 1.012 1 1.161 ! 1.081 ! 
550 ! 1.141 ! 1.011 ! 1.011 ! 1.166 ! 1.082 ! 
555 ! 1.141 ! 1.009 I 1.009 ! 1.166 ! 1.082 i 
560 ! 1.139 ! 1.010 ! 1.007 I 1.162 ! 1.080 ! 
Uav ! Bss ! Bsp ! Bps ! Bpp ! Brr 
! 565 ! 1.145 ! 1.012 ! 1 .009 ! 1.165 1 1 .082 ! 
! 570 ,' 1.145 ! 1 .013 ! 1.011 ! 1.164 ! 1 .083 ! 
! 575 ! 1.141 ! 1.010 ! 1.010 ! 1.164 ! 1.081 ! 
! 580 : 1.145 : 1.013 : 1.009 : i . i 6 9 i 1.084 : 
! 585 ! 1.147 ! 1 .012 i 1.011 ! 1.162 1 1 .083 ! 
! 590 ! 1.147 ! 1.012 ! 1 .013 ! 1.163 ! 1 .084 ! 
! 595 ! 1.145 i 1.010 ! 1.014 ! 1.170 ! 1 .085 ! 
600 ! 1 .150 ! 1 .010 ! 1 .007 i 1.167 ! 1 .084 ', 
: 605 : 1.144 : 1.008 : 1.012 i 1.162 : 1.082 : 
,' 610 i 1.137 : 1.014 : 1.011 : 1.170 : 1.083 : 
! 615 ! 1.141 i 1 . 0 0 9 1 1.011 i 1.170 ! 1 . 0 8 3 ', 
i 620 : 1.139 : 1.004 : 1.014 : 1.1.5 ; 1.081 : 
: 625 : 1.146 ! 1.010 : 1.012 : 1.169 : 1.084 : 
: 630 : 1.154 : 1.010 ; 1.013 : 1.167 : 1.0B6 : 
! 635 ! 1.153 ! 1.010 ! 1.011 i 1.158 ! 1.083 ! 
: 640 : 1.148 : 1.006 : 1.012 1 1 .162 : 1.082 t 
: 645 : 1.144 : 1.009 : 1.011 : 1.166 i 1.083 1 
! 650 ! 1.151 ! 1.010 ! 1.015 ! 1.164 ! 1 .085 ! 
\ 655 : 1.151 i 1.010 : 1.015 : 1.I68 : 1.086 : 
: 660 : 1.145 : 1.014 : 1.010 : 1.161 : 1.083 : 
: 665 : 1.143 : 1.009 : 1.013 : 1.174 : 1.085 : 
: 670 : 1.143 : 1.013 : 1.013 : i . i 6 5 : 1.083 : 
! 675 ! 1.149 ! 1.007 ! 1 .016 ! 1.169 ! 1 .085 I 
! 680 ! 1.138 ! 1 .009 ! 1.017 ! 1.152 ! 1.079 ! 
! 6B5 i 1.147 ! 1 .007 ! 1 .014 ! 1 .163 ! 1 . 0 8 3 i 
! 690 ! 1.157 ! 1 .006 ! 1.021 ! 1.164 ! 1 .087 ! 
: 695 : 1.152 : 1.004 : 1.018 : 1.169 : 1.086 : 
! 700 ! 1 .153 ! 1 .015 ! 1.014 i 1.174 ! 1 . 0 8 9 ! 
! 705 ! 1.143 ! 1.010 i 1.017 ! 1.167 ! 1 .084 ! 
! 710 ! 1.148 ! 1 .014 ! 1.014 ! 1.174 i 1 .088 i 
! 715 ! 1 .153 ! 1 .005 ! 1 . 0 2 2 ! 1.170 ! 1.0B7 ! 
! 720 ! 1.141 ! 1.007 ! 1.010 ! 1.172 I 1 .082 ! 
! 725 ! 1.147 ! 1.011 ! 1.013 ! 1.158 ! 1 .082 ! 
! 730 ! 1.149 ! 1.001 ! 1.017 ! 1.166 ! 1.083 ! 
OV 1 5 1 BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
tt*tifttif>«**t*t*i*4ttt«ttf*t**t»»tttttttt»tit*»*tt»tt»tt*Mtf**»ttt*tf 
Wav Bss Bsp Bps : Bpp B r r 
390 1.116 0 . 9 8 7 0 . 9 8 7 : 1.123 1.052 
395 1 .130 0 . 9 8 7 ' 0 . 9 8 7 ! 1.144 1.063 
400 1 .125 0 . 9 9 4 0 . 9 9 4 ! 1.147 1.064 
405 1 .135 1.001 1.001 ! 1.153 1.073 
410 1.136 1 . 0 0 5 1 .005 ! 1 .153 1.073 
415 1.140 1 .006 , 1.006 : 1.155 1.076 
420 1.137 1 .008 l . o o s : 1.154 1.075 
425 1.140 1.011 . l . o n : 1.161 1.079 
430 1.140 1 . 0 0 5 1 . 0 0 5 ! 1.159 1.076 
435 1.137 1 .005 : 1 .005 ! 1.160 1.076 
440 1 .135 1 . 0 0 8 l . o o s : 1.157 1.075 
445 1.137 1 . 0 0 5 : 1.005 : 1.158 1.075 
450 1.142 1 .006 1.006 : 1.158 1.077 
455 1.137 1.006 : 1.006 : 1.157 1.076 
460 1.140 1.007 1.007 : 1.158 1.077 
465 1.147 1.002 : 1.002 : 1.153 1.078 
470 1.141 1 .004 1.004 : 1.161 1.077 
475 1 .139 1.007 ! 1.007 ! 1.156 1.077 
480 1.136 1 .007 1.007 : 1.159 1.077 
485 1.138 1.004 : 1.004 i 1.160 1.077 
490 1.138 1 . 0 0 8 l . o o s : 1.164 1.080 
495 1.137 l . o o s : l . o o s : 1.160 1.077 
500 1.136 1.007 1.007 ! 1.159 1.077 
505 1.140 l . o n : l . o n : 1.160 1.079 
510 1.142 1 .008 i l . o o s : 1.160 1.079 
515 1.140 ' 1.011 ! l . o n : 1.157 1.079 
520 1 .145 1.004 : 1.004 : 1.161 1.079 
525 . 1.144 i 1.009 : 1 . 0 0 9 ! 1.156 1.079 
530 1.138 l . o o s : l . o o s : 1.157 1.077 
535 ! 1 .140 : 1.007 ! 1.007 ! 1.159 1.079 
540 1.141 1 . 0 0 8 i l . o o s : 1.161 1 .079 
545 ! 1 .142 : I.OIO : i . o i o : 1.161 1 . 0 8 0 
550 1.141 1 . 0 0 9 ! 1 .009 ! 1.166 1.081 
555 : 1.137 : 1.007 : 1.007 ! 1 .165 1 . 0 8 0 
560 1.136 . 1 . 0 0 9 ! l . o o s : 1.162 1.078 
= = = = X = 3 = = = = = = = = 3 ======== =x===== 











































































































































































OV 30« BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR 8aS04 
t*tt»»H*tttttttttttt»tH»tttttf*t*«t*t«ttHi*i*ttt**«tt*tt*tt»tt*tt*i 
! Uav ! Bss ! Bsp : Bps ! Bpp ! Brr ! 
! 390 ! 1.086 ! 0.986 ! 0.986 ! 1.095 ! 1.034 i 
! 395 ! 1.097 ! 0.988 ! 0.988 ! 1.107 ! 1.043 ! 
! 400 ! 1.102 ! 0.985 ! 0.985 ! 1.107 ! 1.043 ! 
! 405 ! 1.104 ! 0.992 ! 0.992 ! 1.112 ! 1.049 ! 
: 410 : i . i i 4 i 0.995 : 0.995 i 1.114 : 1.053 i 
! 415 ! 1.110 ! 0.998 ', 0.998 ! 1.116 1 1.054 ! 
! 420 ! 1.107 ! 0.999 ! 0.999 ! 1.118 ! 1.054 ! 
! 425 ! 1.113 ! 0.999 ! 0.999 ! 1.120 ! 1.056 1 
! 430 ! 1.112 I 0.999 i 0.999 ! 1.121 ! 1.055 ! 
! 435 ! 1.111 ! 0.997 ! 0.997 ! 1.117 ! 1.054 ! 
: 440 : l . n o : 1.000 ; 1.000 : 1.118 : 1.055 : 
! 445 ,' 1.112 I 0.998 .' 0.998 ! 1.120 ! 1.055 i 
! 450 ! 1.113 ! 1.001 ! 1.001 i 1.120 ! 1.057 ! 
! 455 ! 1.113 ! 1.001 i 1.001 ! 1.120 i 1.057 ! 
! 460 ! 1.114 ! 0.999 ! 0.999 ! 1.118 ! 1.056 ! 
! 465 ! 1.120 ! 0.993 ! 0.993 i 1.115 ! 1.057 ! 
! 470 ! 1.115 ! 1.001 ! 1.001 1 1.120 ! 1.057 i 
! 475 ! 1.110 ! 0.999 ! 0.999 ! 1.117 ! 1.055 ! 
i 480 : l . u o : 1.000 : 1.000 : 1.116 : 1.055: 
i 485 : 1.109 : 1.000 : 1.000 : 1.113 : 1.054 1 
! 490 ! 1.118 ! 1.002 ! 1.002 ! 1.117 ! 1.057 1 
! 495 : i . i i 5 : l .ooo : 1.000 : 1.120 i 1.057 i 
i 500 : 1.113 i 1.000 : 1.000 : 1.116 : 1.055 : 
! 505 ! 1.114 ! 1.003 ! 1.003 ! 1.120 ! 1.057 ! 
! 510 ! 1.117 ! 1.003 ! 1.003 ! 1.123 ! 1.060 ! 
: 515 : i . H 9 i 1.003 : 1.003 : 1.123 : 1.061 : 
! 520 ! 1.111 i 1.005 ! 1.005 ! 1.122 ! 1.059 ! 
! 525 ! 1.110 ! 1.004 i 1.004 ! 1.118 ! 1.057 ! 
! 530 ! 1.113 ! 1.003 ! 1.003 ! 1.119 ! 1.057 ! 
! 535 '. 1.113 ! 1.002 '. 1.002 ! 1.122 i 1.058 i 
! 540 ! 1.117 ! 1.001 ! 1.001 ! 1.118 ! 1.059 ! 
! 545 ! 1.120 ! 1.005 ! 1.005 ! 1.123 ! 1.062 ! 
i 550 : 1.116 : 1.003 : 1.003 ! 1.121 : 1.060 \ 
! 555 ! 1.115 ! 1.006 ! 1.006 ! 1.119 ! 1.060 ! 
560 ! 1.117 ! 1.005 '. 0.999 ! 1.121 ! 1.060 ! 
! Uav ! Bss ! Bsp ! Bps ! Bpp ! Brr 
: 565 : i . i i 5 : 1.006 : 1.000 : 1.121 : 1.061 : 
: 570 : 1.118 : I.OOB : 0.998 1 1.121 : 1.061 i 
! 575 ! 1.114 ! 1.007 ! 0.996 ! 1.124 ! 1.060 ! 
! 580 ! 1.116 i 1.006 ! 0.998 ! 1.121 ! 1.060 I 
! 585 I 1.116 ! 1.003 1 0.999 ! 1.117 i 1.059 
! 590 ! 1.112 ! 1.008 ! 1.002 ! 1.119 ! 1.060 ! 
! 595 ! 1.114 ! 1.005 ! 1.000 ! 1.121 ! 1.060 ! 
: 600 : i . i i 5 : 1.003 : 0.996 ; 1.124 : 1.060 i 
: 605 : 1.123 ; 1.000 : 1.000 : 1.124 : 1.062 : 
: 610 : 1.116 : 1.005 i 1.006 ! 1.125 : 1.063 : 
: 615 i 1.115 : 1.002 : 1.002 : 1.12s : 1.061 : 
! 620 ! 1.125 ! 1.003 ! 1.006 ! 1.124 ! 1.064 ! 
: 625 : 1.124 : 1.002 : 1.002 : 1.119 : 1.062 : 
: 630 : i . i 2 6 i l . o o s : 1.006 : 1.118 : 1.063 1 
! 635 ! 1.119 ! 0.998 i 1.002 ! 1.116 ! 1.059 ! 
: 640 : 1.121 : 1.006 : 1.003 : 1.121 1 1.063 1 
! 645 : 1.111 : 1.007 i 1.006 : 1.119 : 1.061 : 
! 650 ! 1.118 ! 1.008 I 1.005 ! 1.122 i 1.063 ! 
1 655 ! 1.126 ! 1.004 1 1.006 i 1.119 1 1.064 ! 
: 660 : i . i 2 7 : 1.002 : 1.002 : 1.115 : 1.062 1 
! 665 i 1.119 ! 1.009 ! 1.001 ! 1.125 ! 1.063 ! 
', 670 ! 1.124 ! 1.002 ! 1.008 i 1.121 ! 1.064 ! 
: 675 : 1.129 : 1.009 : 1.004 : 1.116 : 1.065 : 
: 680 : 1.130 i 1.001 : 1.010 : 1.114 : 1.064 : 
: 685 : 1.121 : 1.004 ! 1.008 : 1.117 : 1.063 : 
: 690 : 1.121 i 1.011 : 1.015 : 1.116 : 1.066 i 
! 695 ! 1.122 ! 0.994 ! 1.015 ! 1.121 ! 1.063 ! 
! 700 ! 1.115 ! 1.001 ! 0.998 ! 1.117 ! 1.058 ! 
! 705 ! 1.117 ! 1.002 ! 1.002 ! 1.121 ! 1.060 ! 
! 710 ! 1.125 ! 1.010 ! 0.994 ! 1.126 ! 1.064 ! 
! 715 ! 1.122 ! 0.998 ! 1.000 ! 1.127 1 1.062 i 
: 720 : 1.116 : 1.001 : 1.012 : 1.126 : 1.064 : 
! 725 ! 1.124 ! 0.992 ! 1.003 ! 1.114 ! 1.059 ! 
! 730 ! 1.127 ! 0.996 ! 0.998 ! 1.115 ! 1.059 ! 
Uav ! Bss ! Bsp ! Bps I Bpp i B r r ! 
390 ! 1.061 ! 0 . 9 4 9 ! 0 . 9 4 9 ! 1 .068 ! 1 .003 ! 
395 ! 1 .076 ! 0 . 9 6 6 ! 0 . 9 6 6 1 1 .075 I 1.019 i 
400 ! 1 .073 ! 0 . 9 6 4 ! 0 . 9 6 4 ! 1.077 i 1 .019 ! 
405 ! 1.081 ! 0 . 9 7 0 i 0 . 9 7 0 ! 1.078 ! 1.024 ! 
410 1 1 . 0 8 6 ! 0 . 9 7 7 ! 0 .977 I 1 .079 ! 1 . 0 2 8 1 
415 ! 1 .088 ! 0 . 9 7 9 ! 0 . 9 7 9 ! 1 .085 ! 1 .030 ! 
420 ! 1 . 0 8 8 I 0 . 9 7 8 i 0 . 9 7 8 I 1 .080 i 1 .028 ! 
425 ! 1 . 0 8 3 ! 0 . 9 7 7 1 0.977 ! 1 .087 ! 1 .028 ! 
430 ! 1 .084 ! 0 . 9 7 9 ! 0 . 9 7 9 ! 1.084 ! 1 .029 ! 
435 ! 1 .086 ! 0 . 9 7 9 ! 0 . 9 7 9 ! 1 .082 ! 1.028 ! 
440 ! 1 .084 ! 0 . 9 7 9 ! 0 . 9 7 9 ! 1 .079 ! 1 .028 ! 
445 ! 1 .086 ! 0 . 9 7 9 I 0 . 9 7 9 ! 1 .082 ! 1 .028 ! 
450 ! 1 . 0 8 8 ! 0 . 9 8 0 ! 0 . 9 8 0 i 1 .083 i 1 .030 I 
455 ! 1 .085 ! 0.981 ! 0.981 ! 1 .083 ! 1 .030 ! 
460 ! 1 . 0 8 9 ! 0 . 9 8 2 ! 0 . 9 8 2 I 1 . 0 8 2 ! 1.031 ! 
465 ! 1 . 0 9 2 ! 0 . 9 7 3 ! 0 . 9 7 3 ! 1.078 ! 1 .029 ! 
470 ! 1 .086 ! 0 . 9 8 2 ! 0 . 9 8 2 I 1 .084 1 1 .030 ! 
475 ! 1 . 0 8 8 ! 0 . 9 8 0 ! 0 . 9 8 0 ! 1 .080 ! 1 .029 ! 
480 ! 1 . 0 8 8 ! 0 . 9 8 3 ! 0 . 9 8 3 ! 1.081 I 1.031 ! 
485 ! 1 .088 ! 0.981 ! 0.981 i 1 . 0 8 2 ! 1.031 ! 
490 ! 1 .089 ! 0.981 ! 0 . 9 8 1 ! 1 .088 ! 1 .032 : 
495 ! 1 .087 ! 0 . 9 8 2 ! 0 . 9 8 2 ! 1 .090 ! 1 .032 ! 
500 ! 1 . 0 8 8 ! 0 . 9 8 3 ! 0 . 9 8 3 I 1 .090 ! 1 .033 : 
505 ! 1 . 0 9 0 ! 0 . 9 8 0 ! 0 . 9 8 0 ! 1 .086 i 1 .032 ! 
510 ! 1.091 ! 0 . 9 8 3 ', 0 . 9 8 3 ! 1 .083 ! 1 .032 ! 
515 ! 1 . 0 9 2 ! 0 . 9 8 3 ! 0 . 9 8 3 1 1 .085 ! 1 .033 ! 
520 ! 1 .090 ! 0 . 9 8 3 I 0 . 9 8 3 ! 1 .086 ! 1 .033 ! 
525 ! 1 .087 ! 0 . 9 8 2 ! 0 . 9 8 2 ! 1 . 0 8 3 ! 1 . 0 3 2 I 
530 ! 1 .083 ! 0 . 9 8 2 ! 0 . 9 8 2 ! 1 .085 ! 1 .030 ! 
535 ! 1 .084 ! 0 . 9 8 3 ! 0 . 9 8 3 ! 1 . 0 8 2 ! 1.031 ! 
540 ! 1 . 0 8 6 1 0 . 9 8 4 1 0 . 9 8 4 '. 1 . 0 8 8 1 1 . 0 3 3 ', 
545 ! 1.091 ! 0 . 9 8 6 ! 0 . 9 8 6 i 1 .089 ! 1 .035 ! 
550 ! 1 .092 ! 0 . 9 8 6 ! 0 . 9 8 6 ! 1 .090 1 1.036 ! 
555 ! 1 . 0 8 9 1 0 . 9 8 8 ! 0 . 9 8 8 ! 1 . 0 8 8 ! 1 .034 ! 
560 I 1 .092 ! 0 . 9 8 9 ! 0 . 9 7 6 ! 1.094 ! 1 . 0 3 8 1 
.' Uav ! Bss ! Bsp ! Bps ! Bpp I Brr 
! 565 ! 1 .089 ! 0 . 9 8 2 ! 0 . 9 7 3 ! 1.087 ! 1 .033 
! 570 ! 1 . 0 9 0 i 0 . 9 8 6 ! 0 . 9 7 8 ! 1 . 0 9 0 ! 1 .036 
! 575 ! 1.091 ! 0 . 9 8 0 ! 0 . 9 7 7 ! 1 .089 ! 1.034 
! 580 ! 1.094 ! 0 . 9 8 6 ! 0 .976 ! 1 .086 ! 1 .035 
! 585 ! 1 .095 ! 0 .980 ! 0.977 ! 1 .080 ! 1 .033 
! 590 ! 1 .093 ! 0.984 ! 0.977 ! 1 .083 ! 1.034 
! 595 ! 1.092 ! 0 . 9 8 3 ! 0 .976 ! 1 .082 ! 1 .033 
i 600 ! 1 .090 ! 0 . 9 8 3 ! 0 . 9 8 0 ! 1 .088 ! 1 .035 
! 605 ! 1 .093 ! 0 . 9 7 9 ! 0 . 9 8 0 ! 1 .087 ! 1 .035 
! 610 '. 1.097 ! 0 . 9 8 9 I 0.981 ! 1.081 ! 1.037 
: 615 : I.IOI : 0 .984 : 0.979 : 1.086 : 1.038 
! 620 ! 1 .096 ! 0 . 9 8 7 ! 0 .979 ! 1 .089 ! 1 .038 
i 625 ! 1 .089 ! 0 . 9 8 5 ! 0 . 9 8 0 ! 1 .086 ! 1 .035 
i 630 ! 1 .095 ! 0 . 9 8 5 1 0 .984 ! 1 .085 ! 1.037 
! 635 ! 1.094 ! 0 . 9 8 7 ! 0 . 9 8 0 I 1 .088 ! 1 .038 
! 640 ! 1.102 ! 0 . 9 B 3 i 0 . 9 8 4 ! 1 .086 ! 1 .039 
! 645 ! 1.095 ! 0 . 9 8 4 ! 0 . 9 8 5 ! 1 .090 ! 1 .038 
! 650 I 1 .092 1 0 . 9 8 0 ! 0 . 9 7 6 ! 1.079 1 1 .032 
I 655 ! 1 .093 i 0 . 9 8 7 ! 0 . 9 8 2 ! 1.081 I 1 .036 
! 660 ! 1.097 ! 0 . 9 8 9 ! 0 . 9 8 0 ! 1.079 ! 1 .036 
! 665 ! 1.100 i 0 . 9 8 4 ! 0 .976 ! 1 .083 ! 1 .036 
! 670 ! 1.104 ! 0.991 ! 0 . 9 8 0 i 1 .088 ! 1.041 
! 675 ! 1.101 ! 0 . 9 8 2 ! 0 . 9 7 9 ! 1 .090 ! 1 .038 
: 680 : l . i o o ; 0 . 9 8 5 : 0.990 : 1.086 : 1.040 
! 685 ! 1.104 ! 0 . 9 8 2 ! 0 . 9 8 0 I 1.087 ! 1 .038 
1 690 ! 1.107 1 0 . 9 9 3 ! 0 . 9 9 2 1 1 .090 ! 1 .046 
! 695 i 1 .090 ! 0 . 9 8 7 ! 0 .976 ! 1 .088 ! 1 .035 
! 700 ! 1.102 ! 0 . 9 9 8 ! 0 . 9 8 2 ! 1.087 ! 1 .042 
i 705 ! 1 .098 i 0 . 9 8 6 ! 0 . 9 8 8 ! 1 .090 ! 1.041 
! 710 ! 1.112 ! 0 . 9 9 4 ! 0 . 9 8 5 i 1.087 ! 1 .045 
! 715 ! 1.097 ! 0.979 \ 0 . 9 9 0 ! 1 .090 ! 1 .039 
! 720 ! 1.106 ! 0.981 ! 0 . 9 9 3 ! 1 .093 ! 1 .043 
! 725 i 1.097 ! 0 . 9 8 5 ! 0 . 9 8 1 ! 1 .082 ! 1 .036 
! 730 ! 1.094 ! 0 . 9 8 4 ! 0 . 9 8 5 ! 1.084 ! 1.037 
! Uav Bss Bsp Bps Bpp B r r ! Uav Bss Bsp Bps Bpp B r r 
1 390 1.035 0 .910 0 . 9 1 0 1.023 0 .969 ! 565 1.051 0 . 9 5 2 0 .938 1.044 0 .996 
! 395 1.041 0 . 9 2 9 0 .929 1 .029 0 .979 : 570 1.056 0 .952 0.937 1.044 0.997 
! 400 1 . 0 3 8 0 .937 0.937 1.030 0 .980 ! 575 1.060 0 .953 0 .937 1.044 0 .998 
! 405 1 . 0 4 5 0 . 9 4 0 0 .940 1 .035 0.986 : 580 1.053 0 . 9 5 2 0 .936 1.048 0.997 
! 410 1.047 0 .939 0 .939 1.036 0.987 : 585 1.054 0.951 0 . 9 3 6 1.045 0.997 
i 415 1 .049 0 . 9 4 5 0 .945 1.041 0 . 9 9 0 : 590 1.057 0 .952 0 . 9 3 7 1.045 0 .998 
! 420 1.048 0 .943 0 . 9 4 3 1.038 0 .989 ! 595 1 .053 0.951 0 .942 1.045 0 .998 
! 425 1.046 0 .944 0 . 9 4 4 1.042 0 . 9 9 0 : 600 1.050 0 .955 0 .937 1.046 0 .997 
! 430 1.047 0 .947 0 .947 1 .040 0 . 9 9 0 ! 605 1 .053 0 . 9 5 7 0.941 1.040 0 .998 
! 435 1 .047 0 . 9 4 3 0 . 9 4 3 1.039 0 .989 ! 610 1.055 0 . 9 5 0 0 .945 1.043 0 .998 
! 440 1.042 0 . 9 4 3 0 .943 1.037 0.987 ! 615 1.051 0 .950 0 .938 1.042 0 .995 
! 445 1.047 0 .944 0 .944 1.036 0 .988 : 620 1 .053 0 . 9 5 4 0 .942 1.042 0 .998 
! 450 1.044 0 .945 0 .945 1.038 0 .989 : 625 1 .053 0 .953 0.941 1.045 0 .998 
! 455 1.044 0 .946 0 .946 1.039 0 .989 : 630 1.055 0 . 9 5 2 0 .940 1.047 0.999 
! 460 1 .048 0 .946 0 .946 1.041 0.991 i 635 1.053 0.954 0 .937 1.043 0 .997 
1 465 1 .052 0 . 9 4 0 0 .940 1.038 0.991 ! 640 1.057 0 .953 0 .935 1.039 0 .996 
! 470 1.049 0 .947 0.947 1.044 0 .992 1 645 1.061 0 .952 0.941 1.043 0 . 9 9 9 
! 475 1 .050 0 . 9 4 4 0.944 1.041 0.991 : 650 1.057 0 . 9 5 2 0.937 1.042 0.997 
! 480 1.048 0 .945 0 . 9 4 5 1 .039 0.991 ! 655 1.054 0 .958 0 .940 1.051 1.001 
! 485 1.046 0 .949 0 .949 1.042 0 .992 : 660 1 .055 0 .960 0.941 1.047 1.001 
! 490 1 .048 0 . 9 4 8 0 .948 1.044 0 . 9 9 3 ! 665 1.048 0.944 0.941 1.042 0 . 9 9 4 
! 495 1.048 0 . 9 4 7 0.947 1.044 0 .993 ! 670 1.057 0 .959 0.941 1.049 1.002 
: 500 1.047 0 .945 0 .945 1.042 0 . 9 9 2 ! 675 1.051 0 .950 0 .946 1.037 0 . 9 9 6 
! 505 1.052 0 .949 0 . 9 4 9 1.041 0 .993 I 680 1.058 0 . 9 5 6 0 .949 1.038 1.000 
: 5 i o 1 .049 0 .948 0 . 9 4 8 1.044 0 .994 : 685 1.059 0 .954 0 .940 1.041 0 . 9 9 9 
! 515 1 .052 0 . 9 4 6 0 . 9 4 6 1 .045 0 . 9 9 4 ! 690 1.062 0.957 0.944 1.039 1 .000 
i 520 1 . 0 5 3 0 .949 0 .949 1.044 0 . 9 9 5 ! 695 1.064 0 . 9 5 3 0 .949 1.044 1.002 
! 525 1 .052 0 .949 0 .949 1 .044 0 . 9 9 4 ! 700 1.057 0 .959 0 .945 1.040 1.000 
! 530 1.050 0 .951 0.951 1.044 0.994 ! 705 1.064 0 . 9 5 6 0.947 1.042 1.002 
! 535 1.049 0 . 9 5 2 0 .952 1 .045 0 . 9 9 5 ! 710 1.059 0 .959 0.941 1.046 1.001 
! 540 1 .049 0 . 9 5 0 0 .950 1 .043 0.994 : 715 1.058 0 .957 0 .957 1.041 1.004 
! 545 1 .055 0 . 9 5 0 0 . 9 5 0 1 .045 0 .997 ! 720 1.063 0 . 9 5 0 0 .950 1.036 1.000 
! 550 1.051 0.951 0.951 1 .048 0.997 : 725 1.057 0 .958 0 .939 1.043 0 . 9 9 9 
! 555 1.054 0 . 9 5 3 0 . 9 5 3 1 .045 0 . 9 9 7 ! 730 1.057 0 . 9 4 6 0 .946 1.046 0 . 9 9 9 
! 560 1.051 0 .956 0 .936 1 .043 0 . 9 9 6 ! 
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Uav Bss Bsp Bps Bpp B r r ! 
390 0 . 9 6 3 0 . 8 5 9 0 . 8 5 9 0.947 0.901 : 
395 0 . 9 7 9 0 . 8 7 2 0 . 8 7 2 0 . 9 5 9 0 . 9 1 3 : 
400 0 . 9 6 9 0 . 8 7 2 0 . 8 7 2 0 . 9 5 5 0 . 9 0 9 ! 
405 0.981 0.874 0.874 0 . 9 6 4 0.916 ! 
410 0 . 9 8 2 0 . 8 7 5 0 . 8 7 5 0 . 9 6 5 0.918 ! 
415 0.981 0.881 0.881 0 . 9 6 7 0 . 9 1 9 : 
420 0 . 9 8 0 0 . 8 7 9 0 . 8 7 9 0 . 9 6 6 0.918 : 
425 0 . 9 8 2 0.877 0.877 0 . 9 6 8 0 . 9 1 9 ! 
430 0 . 9 7 8 0 . 8 8 0 0 . 8 8 0 0 . 9 6 5 0 . 9 1 8 : 
435 0 . 9 B 0 0 . 8 7 9 0 . 8 7 9 0 . 9 6 6 0.919 ! 
440 0 . 9 7 8 0 . 8 8 0 0 . 8 8 0 0 . 9 6 8 0 . 9 1 9 ! 
445 0 . 9 8 3 0 . 8 7 7 0.877 0 . 9 6 6 0 . 9 1 9 ! 
450 0 . 9 8 2 0 . 8 8 0 0 . 8 8 0 0 . 9 6 8 0 . 9 2 0 ! 
455 0 . 9 8 0 0.881 0.881 0 . 9 6 8 0 . 9 2 0 : 
460 0 . 9 8 0 0 . 8 8 2 0 . 8 8 2 0 . 9 7 0 0.921 ! 
465 0 . 9 8 8 0 . 8 7 6 0 . 8 7 6 0 . 9 6 3 0.921 : 
470 0 . 9 8 2 0 . 8 8 1 0.881 0 . 9 6 7 0.921 ! 
475 0 . 9 8 4 0 . 8 8 3 0 . 8 8 3 0 . 9 7 0 0 . 9 2 3 : 
480 0 . 9 8 0 0 . 8 8 2 0 . 8 8 2 0 . 9 6 9 0.921 i 
485 0.981 0 . 8 8 4 0 . 8 8 4 0 . 9 6 9 0 . 9 2 2 : 
490 0 . 9 8 4 0 . 8 8 5 0 . 8 8 5 0 . 9 7 2 0.924 ! 
495 0 . 9 8 3 0.B84 0 . 8 8 4 0 . 9 7 3 0 . 9 2 5 ! 
500 0 . 9 8 4 0 . 8 8 5 0 . 8 8 5 0.971 0 . 9 2 4 ! 
505 0 . 9 8 5 0 . 8 8 7 0 . 8 8 7 0 . 9 7 2 0 . 9 2 5 : 
510 0 . 9 8 8 0 . 8 8 6 0 . 8 8 6 0.976 0.927 ! 
515 0 . 9 8 6 0 . 8 8 7 0 . 8 8 7 0 . 9 7 3 0 . 9 2 6 : 
520 0 . 9 8 8 0 . 8 8 6 0 . 8 8 6 0 . 9 7 5 0 . 9 2 8 : 
525 0.9B7 0 . 8 8 9 0 . 8 8 9 0 . 9 7 5 0 . 9 2 8 : 
530 0 . 9 8 5 0 . 8 8 8 0 . 8 8 8 0.977 0 . 9 2 7 : 
535 0 . 9 8 5 0 . 8 8 9 0 . 8 8 9 0.976 0 . 9 2 8 : 
540 0 . 9 8 9 0 . 8 9 1 0 . 8 9 1 0.978 0 . 9 3 0 : 
545 0 . 9 8 9 0 . 8 9 3 0 . 8 9 3 0.976 0 . 9 3 0 : 
550 0 . 9 8 8 0 . 8 9 2 0 . 8 9 2 0 . 9 7 5 0 . 9 2 9 ! 
555 0 . 9 8 9 0 . 8 9 2 0 . 8 9 2 0.978 0 . 9 3 0 ! 
560 0 . 9 8 8 0 . 8 9 2 0 . 8 6 5 0.978 0.931 : 
! Uav Bss Bsp ' Bps Bpp B r r 
! 565 0 . 9 8 2 0 . 8 9 3 0 . 8 6 4 0.979 0 . 9 2 9 
! 570 0 . 9 8 8 0 . 8 9 6 0 . 8 6 8 0 . 9 8 0 0 . 9 3 3 
! 575 0 . 9 8 8 0 . 8 9 4 0 . 8 6 5 0 . 9 8 0 0 . 9 3 2 
! 580 0 . 9 9 3 0 . 8 9 6 0 . 8 6 5 0.980 0 . 9 3 3 
1 585 0 . 9 9 3 0 . 8 9 5 0 . 8 6 5 0 . 9 8 0 0 . 9 3 3 
! 590 0 . 9 9 3 0 . 8 9 4 0.864 0.981 0 . 9 3 3 
! 595 0 . 9 8 9 0 . 8 9 3 0 . 8 6 5 0.977 0.931 
! 600 0 . 9 9 0 0 . 8 9 6 0 . 8 6 4 0.979 0 . 9 3 2 
i 605 0 . 9 9 4 0 . 8 9 2 0 . 8 6 4 0 . 9 8 2 0 . 9 3 3 
: 610 0 . 9 9 2 0 . 8 9 3 0 . 8 6 4 0 . 9 8 5 0 . 9 3 3 
i 615 0 . 9 8 9 0 . 8 9 3 0 . 8 6 6 0 . 9 8 3 0 . 9 3 3 
! 620 0 . 9 9 0 0.894 0 . 8 6 9 0.984 0 . 9 3 4 
! 625 0 . 9 9 2 0 . 8 9 4 0 . 8 6 9 0.978 0 . 9 3 3 
! 630 0 . 9 9 3 0 . 8 9 8 0 . 8 6 7 0 . 9 8 3 0 . 9 3 5 
! 635 0.991 0 . 9 0 0 0.871 0 . 9 8 2 0 . 9 3 6 
! 640 0.991 0 . 8 9 3 0.B67 0.978 0 . 9 3 2 
i 645 0 . 9 9 3 0 . 8 9 6 0 . 8 6 8 0 . 9 8 2 0 . 9 3 5 
! 650 0 . 9 9 6 0 . 8 9 4 0 . 8 6 9 0 . 9 8 2 0 . 9 3 5 
! 655 0 . 9 9 8 0 . 8 9 8 0.871 0 . 9 8 6 0 . 9 3 8 
i 660 0 . 9 9 9 0 . 8 9 2 0.871 0.979 0 . 9 3 5 
i 665 0 . 9 9 5 0 . 8 9 5 0 . 8 6 8 0.981 0 . 9 3 5 
! 670 0 . 9 9 4 0 . 8 9 6 0 . 8 7 5 0 . 9 8 0 0 . 9 3 6 
! 675 0 . 9 9 3 0 . 8 9 6 0 . 8 6 7 0 . 9 8 2 0 . 9 3 4 
! 680 0 . 9 9 2 0 . 8 9 5 0 . 8 7 5 0.987 0 . 9 3 7 
! 685 0 . 9 9 6 0 . 8 9 8 0 . 8 6 5 0.978 0 . 9 3 4 
! 690 0 . 9 9 3 0 . 8 9 7 0 . 8 7 0 0 . 9 7 3 0 . 9 3 3 
! 695 0 . 9 9 0 0 . 8 9 7 0 . 8 6 4 0.978 0 . 9 3 3 
! 700 1.002 0 . 8 9 2 0 . 8 7 5 0.981 0 . 9 3 8 
! 705 0 . 9 9 6 0 . 8 9 4 0 . 8 7 5 0.984 0 . 9 3 7 
! 710 0 . 9 9 6 0 . 9 0 0 0 . 8 7 3 0.981 0 . 9 3 7 
! 715 0 . 9 9 5 0 . 8 9 4 0 . 8 6 8 0 . 9 8 3 0 . 9 3 5 
! 720 0 . 9 8 4 0 . 8 9 9 0 . 8 8 2 0 . 9 8 7 0 . 9 3 8 
! 725 0 . 9 9 9 0 . 9 0 3 0 . 8 6 9 0 . 9 8 6 0 . 9 3 9 
! 730 0 . 9 9 9 0 . 8 8 4 0 . 8 8 2 0.981 0 . 9 3 6 
1 
1 
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Uav : Bss Bsp Bps Bpp ! 
390 ! 0 . 9 5 6 0 . 8 4 8 0 . 8 4 8 0 . 9 6 8 : 
395 0 . 9 7 0 0.871 0.871 0 . 9 6 8 : 
400 0 . 9 6 8 : 0 . 8 7 3 0 . 8 7 3 . 0 . 9 6 6 : 
405 0 . 9 6 9 0 . 8 7 3 0 . 8 7 3 0 . 9 8 3 ! 
410 ' 0 . 9 7 5 0 . 8 7 5 0 . 8 7 5 0 . 9 7 9 ! 
415 0 . 9 7 3 0 . 8 7 7 0.B77 0.981 : 
420 0 . 9 7 4 0.877 0.877 0 . 9 8 3 i 
425 0 . 9 7 3 0 . 8 8 1 0 . 8 8 1 0 . 9 8 3 : 
430 0.971 0 . 8 7 9 0 . 8 7 9 0.981 : 
435 0 . 9 6 9 0 . 8 7 9 0 . 8 7 9 0 . 9 8 0 : 
440 0 . 9 7 2 0 . 8 7 8 0 . 8 7 8 0 . 9 8 3 : 
445 0.971 0 . 8 7 7 0 . 8 7 7 0 . 9 7 9 : 
450 0 . 9 7 3 0 . 8 8 0 0 . 8 8 0 0.981 : 
455 0 . 9 7 2 0 . 8 8 1 0.881 0 . 9 8 2 ! 
460 0 . 9 7 2 0 . 8 7 8 0 . 8 7 8 0 . 9 8 2 : 
465 0 . 9 7 9 0 . 8 7 6 0 . 8 7 6 0.977 ! 
470 0 . 9 7 4 0 . 8 8 3 0 . 8 8 3 0 . 9 8 2 : 
475 0 . 9 7 4 0 . 8 8 0 0 . 8 8 0 0 . 9 8 2 : 
480 0 . 9 7 5 0 . 8 8 4 0 . 8 8 4 0 . 9 8 4 : 
485 0 . 9 7 6 0 . 8 8 5 0 . 8 8 5 0 . 9 8 4 ! 
490 0 . 9 7 5 0 . 8 8 6 0 . 8 8 6 0 . 9 8 5 : 
495 0.977 0 . 8 8 3 0 . 8 8 3 0 . 9 8 6 : 
500 0.976 0 . 8 8 4 0 . 8 8 4 0 . 9 8 5 : 
505 0 . 9 7 7 0 . 8 8 5 0 . 8 8 5 0 . 9 8 6 ! 
510 0.977 0 . 8 8 7 0 . 8 8 7 0 . 9 8 7 ! 
515 0 . 9 7 5 0 . 8 8 6 0 . 8 8 6 0 . 9 8 7 ! 
520 0.974 0 . 8 8 5 0 . 8 8 5 0 . 9 8 8 : 
525 0 . 9 7 5 0 . 8 8 8 0 . 8 8 8 0 . 9 8 9 ! 
530 0.981 0 . 8 8 7 0 . 8 8 7 0 . 9 9 0 i 
535 0 . 9 8 1 0 . 8 8 8 0 . 8 8 8 0 . 9 8 8 : 
540 0 . 9 8 0 0 . 8 8 9 0 . 8 8 9 0 . 9 9 0 ! 
545 0.981 0 . 8 9 1 0.891 0.991 ! 
550 0 . 9 8 0 0 . 8 9 2 0 . 8 9 2 0 . 9 9 3 : 
555 0.981 0.891 0 . 8 9 1 0 . 9 9 4 ! 
560 0 . 9 7 8 0 . 8 8 8 0 . 8 6 2 0.991 : 
B r r 
0 . 9 0 0 
0 . 9 1 3 
0 . 9 1 2 
0 . 9 1 8 
0 . 9 1 9 
0 . 9 2 0 
0.921 
0 . 9 2 2 
0 . 9 2 0 
0 . 9 2 0 
0.921 




0 . 9 2 3 
0 . 9 2 3 
0 . 9 2 3 
0.924 
0 . 9 2 5 
0 . 9 2 6 
0 . 9 2 6 
0 . 9 2 5 




0 . 9 2 8 
0 . 9 3 0 
0 . 9 2 9 
0 . 9 3 0 
0.931 
0 . 9 3 2 
0 . 9 3 2 
0 . 9 3 0 
Uav Bss Bsp Bps Bpp B r r 
565 0 . 9 8 2 0 . 8 8 9 0 . 8 6 3 0 . 9 9 5 0 . 9 3 2 
570 0.984 0.891 0 . 8 6 7 0 . 9 9 3 0.934 
575 0.979 0 . 8 8 9 0 . 8 6 5 0.991 0.931 
580 0 . 9 8 3 0 . 8 9 3 0 . 8 6 4 0 . 9 9 6 0 . 9 3 4 
585 0 . 9 8 0 0 . 8 9 0 0 . 8 6 7 0.997 0 . 9 3 4 
590 0 . 9 8 3 0 . 8 9 3 0 . 8 6 3 0 . 9 9 2 0 . 9 3 3 
595 0 . 9 8 3 0.891 0 . 8 6 7 0.991 0 . 9 3 3 
600 0.981 0 . 8 8 9 0 . 8 6 6 0.991 0 . 9 3 2 
605 0 . 9 8 4 0 . 8 9 2 0 . 8 6 6 0.991 0 . 9 3 3 
610 0.978 0.891 0 . 8 6 7 0 . 9 8 7 0.931 
615 0 . 9 8 0 0.891 0 . 8 6 5 0 . 9 8 9 0.931 
620 0 . 9 8 2 0.891 0 . 8 7 0 0 . 9 9 0 0 . 9 3 3 
625 0.979 0.891 0 . 8 6 7 0 . 9 9 3 0 . 9 3 3 
630 0 . 9 7 9 0 . 8 8 8 0 . 8 6 8 0 . 9 9 2 0 . 9 3 2 
635 0.981 0.891 0 . 8 6 7 1 .000 0 . 9 3 5 
640 0 . 9 8 0 0 . 8 9 0 0 . 8 6 9 0 . 9 9 3 0 . 9 3 3 
645 0 . 9 8 2 0 . 8 8 7 0 . 8 6 7 0.991 • 0 . 9 3 2 
650 0 . 9 8 6 0 . 8 9 3 0 . 8 7 0 0 . 9 8 9 0.934 
655 0 . 9 8 5 0 . 8 9 3 0 . 8 6 8 0 . 9 9 0 0.934 
660 0 . 9 8 0 0 . 8 8 8 0 . 8 6 9 0 . 9 8 7 0.931 
665 0.978 0 . 8 9 0 0 . 8 7 2 0 . 9 9 2 0 . 9 3 3 
670 0.974 0 . 8 8 9 0.871 0 . 9 9 5 0 . 9 3 2 
675 0.981 0 . 8 8 6 0 . 8 6 8 0 . 9 9 8 0 . 9 3 3 
680 0 . 9 8 8 0 . 8 9 7 0 . 8 7 0 0 . 9 9 2 0 . 9 3 7 
685 0 . 9 8 2 0 . 8 9 4 0 . 8 6 4 0 . 9 8 9 0 . 9 3 2 
690 0 . 9 8 6 0 . 9 0 0 0 . 8 6 7 0 . 9 8 6 0 . 9 3 5 
695 0 . 9 8 5 0 . 8 9 0 0 . 8 6 7 0 . 9 9 3 0 . 9 3 4 
700 0.974 0 . 8 8 7 0 . 8 6 6 0 . 9 8 8 0 . 9 2 9 
705 0.976 0 . 8 9 0 0 . 8 6 5 0 . 9 9 7 0 . 9 3 2 
710 0 . 9 8 7 0 . 8 9 3 0.871 0.991 0 . 9 3 5 
715 0 . 9 8 3 0 . 8 9 2 0 . 8 7 4 0.976 0.931 
720 0 . 9 8 4 0 . 8 9 8 0.871 0 . 9 8 7 ! 0 . 9 3 5 
725 0 . 9 7 9 0 . 8 9 8 0 . 8 6 7 0 . 9 9 3 0 . 9 3 4 
730 0.974 0 . 8 9 4 0 . 8 6 6 0 . 9 8 2 ! 0 . 9 2 9 
- 1 5 V - 6 0 * BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
* * * * * * m t t m m m m m m t m m m m t m * * m t m * » f t m t f ******* 
! Uav ! Bss ! Bsp ! Bps ! Bpp \ B r r ! 
! 390 ! 1.027 ! 0 . 9 1 2 ! 0 .912 ! 1 .041 ! 0 . 9 7 0 ! 
! 395 ! 1 . 0 4 5 1 0 . 9 3 5 ! 0 . 9 3 5 ! 1.051 ! 0 . 9 8 8 ! 
: 400 : 1 .042 : 0.930 : 0.930 : 1.042 : 0 . 9 8 2 : 
! 405 ! 1 .046 ! 0.941 ! 0.941 ! 1 .054 ! 0 . 9 9 2 ! 
! 410 ! 1 . 0 4 9 ! 0 . 9 3 8 ! 0 . 9 3 8 ! 1.054 ! 0.991 ! 
! 415 ! 1.051 ! 0.941 ! 0.941 ! 1 .057 ! 0 . 9 9 4 ! 
! 420 ! 1 .049 ! 0 . 9 4 2 ! 0 . 9 4 2 ! 1 .059 ! 0 . 9 9 4 ! 
! 425 ! 1 .049 ! 0 . 9 4 4 ! 0 . 9 4 4 ! 1 .056 ! 0 . 9 9 4 ! 
! 430 ! 1 .048 ! 0 . 9 4 3 ! 0 . 9 4 3 ! 1.058 ! 0 . 9 9 4 ! 
! 435 ! 1 . 0 4 9 ! 0 . 9 4 3 i 0 . 9 4 3 ! 1 .058 ! 0 . 9 9 3 ! 
! 440 ! 1 .044 ! 0 . 9 4 2 ! 0 . 9 4 2 ! 1 .052 ! 0.991 ! 
! 445 1 1 .051 ! 0 . 9 4 4 ! 0 . 9 4 4 ! 1 . 0 5 5 ! 0 . 9 9 4 ! 
! 450 ! 1.051 ! 0 . 9 4 3 ! 0 . 9 4 3 ! 1.057 ! 0 . 9 9 4 ! 
! 455 1 1 .047 ! 0 . 9 4 4 ! 0 . 9 4 4 ! 1 .057 ! 0 . 9 9 4 ! 
! 460 ! 1 . 0 5 0 ! 0 . 9 4 4 ! 0.944 ! 1 .053 ! 0 . 9 9 4 I 
! 465 ! 1 . 0 5 3 ! 0 . 9 3 8 ! 0 . 9 3 8 1 1 . 0 5 0 ! 0 . 9 9 4 ! 
! 470 ! 1 . 0 5 0 ! 0 . 9 4 4 ! 0 . 9 4 4 ! 1 .058 ! 0 . 9 9 5 ! 
! 475 1 1 .051 ! 0 . 9 4 3 I 0 . 9 4 3 ! 1 . 0 5 5 1 0 . 9 9 5 ! 
! 480 ! 1 .048 ! 0 . 9 4 2 ! 0 . 9 4 2 ! 1 .058 ! 0 . 9 9 4 ! 
485 1 1 . 0 5 0 1 0 . 9 4 3 '. 0 . 9 4 3 I 1 . 0 5 6 1 0 . 9 9 5 ! 
490 1 1 .049 ! 0 . 9 4 6 ! 0 . 9 4 6 ! 1 .059 ! 0 . 9 9 7 ! 
495 ! 1 . 0 5 2 i 0 . 9 4 5 ! 0 . 9 4 5 ! 1 . 0 5 6 ! 0 . 9 9 6 ! 
500 ! 1 .051 ! 0 . 9 4 7 ! 0 . 9 4 7 1 1.057 ! 0 . 9 9 7 ,' 
505 ! 1 . 0 5 0 ! 0 . 9 4 7 ! 0 . 9 4 7 1 1 .057 ! 0 . 9 9 7 ! 
510 ! 1 .052 ! 0 . 9 4 6 ! 0 . 9 4 6 ! 1 .058 ! 0 . 9 9 7 ! 
515 ! 1 . 0 5 2 ! 0 . 9 4 8 ! 0 . 9 4 8 ! 1 .062 ! 0 . 9 9 9 ! 
520 ! 1 . 0 5 3 ! 0 . 9 4 8 i 0 . 9 4 8 ! 1 . 0 6 0 ! 0 . 9 9 9 ! 
525 ! 1 . 0 5 5 ! 0 . 9 4 6 1 0 . 9 4 6 ! 1 . 0 6 0 i 0 . 9 9 9 ! 
530 ! 1 . 0 5 0 ! 0 . 9 4 5 ! 0 . 9 4 5 ! 1 . 0 5 8 ! 0 . 9 9 6 ! 
535 ! 1 .052 ! 0 . 9 5 0 ! 0 . 9 5 0 ! 1 .063 ! 1 .000 ! 
540 ! 1 . 0 5 0 ! 0 . 9 5 1 i 0.951 ! 1.05B ! 0 . 9 9 8 ! 
545 ! 1 .049 ! 0.951 ! 0 .951 ! 1 .059 ! 0 . 9 9 8 ! 
550 ! 1 . 0 5 6 ! 0 . 9 5 2 ! 0 . 9 5 2 ! 1 . 0 6 2 ! 1.001 ! 
555 ! 1 .054 ! 0 . 9 4 9 ! 0 . 9 4 9 ! 1 .062 ! 0 . 9 9 9 ! 
560 ! 1 .059 ! 0 . 9 4 8 ! 0 . 9 3 2 ! 1 .059 ! 0 . 9 9 9 ! 
! Uav ! Bss ! Bsp ! Bps ! Bpp I B r r 
! 565 ! 1 .059 ! 0 . 9 5 2 i 0 .933 ! 1.061 ! 1.001 ! 
! 570 ! 1 .057 ! 0 . 9 5 0 ! 0 . 9 3 5 ! 1.062 ! 1.001 ! 
! 575 ! 1 .056 ! 0.951 ! 0 . 9 3 3 ! 1 .063 i 1.001 ! 
! 580 ! 1 .059 ! 0.951 ! 0 . 9 3 4 1 1.065 ! 1 .002 i 
! 585 ! 1 .055 ! 0 . 9 4 8 ! 0 . 9 4 0 ! 1.057 ! 1 .000 ! 
: 590 : 1 .056 : 0 . 9 4 6 : 0.942 : 1.062 : 1.001 : 
1 595 1 1.061 i 0 . 9 4 7 ! 0 . 9 3 7 ! 1.061 ! 1.001 I 
: 600 : 1 .058 : 0 . 9 5 2 : 0.939 : 1.063 : 1.003 : 
: 605 : 1 .058 : 0.952 : 0.942 : 1.063 : 1.004 : 
: 6io : 1.053 : 0 . 9 4 6 : 0.940 : 1.O6O : 1.000 i 
! 615 ! 1 .053 ! 0 . 9 4 9 ! 0 . 9 4 2 ! 1.064 ! 1 .002 ! 
! 620 ! 1.052 ! 0 . 9 4 8 ! 0 . 9 3 9 ! 1 .055 ! 0 . 9 9 9 ! 
! 625 ! 1.054 ! 0 . 9 4 8 ! 0.941 ! 1.054 ! 0 .999 ! 
1 630 1 1 . 0 5 8 1 0 . 9 4 5 ', 0 . 9 4 1 ! 1 . 0 5 3 1 0 .999 ! 
! 635 ! 1 .058 ! 0 . 9 5 2 ! 0.941 ! 1 .062 ! 1 .003 ! 
! 640 ! 1 .050 ! 0.954 ! 0 . 9 3 5 ! 1.059 ! 1.000 ! 
! 645 ! 1 .053 ! 0.951 I 0 . 9 3 5 I 1 .056 I 0 . 9 9 9 ! 
! 650 ! 1 .059 ! 0 . 9 5 3 ! 0 . 9 4 4 ! 1.060 ! 1.004 ! 
! 655 ! 1 .052 ! 0 . 9 5 3 ! 0 . 9 4 4 i 1 .065 ! 1.003 ! 
', 660 ! 1 .059 i 0 . 9 4 6 ! 0.941 ! 1 .056 ! 1 .000 ! 
I 665 ! 1 .059 ! 0 . 9 4 9 1 0 . 9 4 0 ! 1 .062 1 1 . 0 0 3 ', 
! 670 ! 1.061 ! 0 . 9 5 2 ! 0 . 9 3 4 ! 1.054 ! 1.000 ! 
! 675 ! 1 .057 ! 0 . 9 4 2 ! 0.934 ! 1 .052 1 0 . 9 9 6 ! 
! 680 ! 1 .055 ! 0 . 9 4 2 ! 0 . 9 4 6 ! 1.057 ! 1 .000 ! 
! 685 ! 1 .059 ! 0 . 9 5 8 ! 0 . 9 3 7 ! 1 .062 ! 1.004 I 
! 690 ! 1 . 0 6 6 ! 0 . 9 4 7 I 0 . 9 5 0 I 1 .056 ! 1 . 0 0 5 ! 
! 695 ! 1 .066 ! 0 . 9 5 2 ! 0 . 9 3 8 ! 1 .055 i 1 .003 ! 
! 700 '. 1.061 ! 0 . 9 5 1 i 0 . 9 5 1 ! 1.061 '. 1 .006 1 
! 705 ! 1.061 ! 0 .955 ! 0 . 9 3 8 ! 1 .055 ! 1 .002 ,' 
! 710 ! 1 .065 ! 0 . 9 5 5 i 0 .947 ! 1 .053 ! 1 .005 ! 
: 715 : 1 .063 : 0 . 9 5 6 ; 0 . 9 4 6 : 1 .064 : l . o o ? : 
! 720 ! 1 .062 ! 0 . 9 5 8 I 0 . 9 4 6 ! 1.067 ! 1 .008 I 
! 725 ! 1 .062 ! 0 . 9 4 8 1 0 . 9 3 7 ! 1 .047 ! 0 . 9 9 9 ! 
! 730 ! 1.061 '. 0 . 9 4 3 ! 0.941 ! 1 .060 ! 1.001 ! 
-15-7-45' BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
Mt*ttttttutmtutmmtmtu*<tHf*t*ttt*tmttttt*»tt**tt*tttt»*t 
- 1 5 V - 3 0 * BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
»tt»tt*ttttft»t»ttfitt»ttft»tttt«ttft»t»t**ttHttttt«tt«tttfltftttttt* 
! Uav ! Bss ! Bsp ! Bps ! Bpp ! B r r ! 
! 390 ! 1 .105 ! 0 . 9 8 0 ! 0 . 9 8 0 ! 1.120 ! 1 .042 I 
! 395 ! 1.119 ! 0 . 9 8 9 ! 0 . 9 8 9 ! 1.140 ! 1 .056 ! 
! 400 ! 1.118 ! 0 . 9 8 2 i 0 . 9 8 2 i 1.137 ! 1 .054 i 
! 405 ! 1.121 ! 0 . 9 8 5 ! 0 . 9 8 5 1 1.149 i 1 . 0 6 0 ! 
! 410 ! 1 . 1 3 0 ! 0 . 9 9 1 ! 0 . 9 9 1 ! 1.150 i 1.065 ! 
! 415 ! 1.127 ! 0 . 9 9 0 ! 0 . 9 9 0 ! 1.156 ! 1 .066 ! 
! 420 ! 1.127 ! 0 . 9 9 2 ! 0 . 9 9 2 ! 1 .155 ! 1 .065 ! 
! 425 ! 1 .130 ! 0 . 9 9 2 ! 0 . 9 9 2 ! 1.157 ! 1 .066 ! 
! 430 ! 1 .129 ! 0 . 9 9 5 ! 0 . 9 9 5 i 1 .155 ! 1 .067 ! 
! 435 ! 1 . 1 2 5 ! 0 . 9 9 3 ! 0 . 9 9 3 ! 1 .152 ! 1 . 0 6 4 ! 
! 440 ! 1 .123 ! 0 . 9 9 3 ! 0 . 9 9 3 ! 1.154 ! 1 .064 I 
! 445 i 1 . 1 3 0 ! 0 . 9 9 4 ! 0 . 9 9 4 ! 1 .155 ! 1 . 0 6 6 ! 
! 450 ! 1 .125 ! 0 . 9 9 3 ! 0 . 9 9 3 ! 1.152 ! 1.064 ! 
! 455 ! 1.124 ! 0 . 9 9 4 ! 0 . 9 9 4 ! 1.152 ! 1 .064 ! 
: 460 : 1.127 : 0.991 i 0.991 ; 1.154 ! 1.066 : 
! 465 ! 1 .132 ! 0 . 9 8 9 ! 0 . 9 8 9 { 1.146 ! 1 .065 ! 
! 470 ! 1.131 ! 0 . 9 9 4 ! 0 . 9 9 4 ! 1 .154 ! 1 . 0 6 6 ! 
! 475 ! 1 .125 ! 0 . 9 9 2 ! 0 . 9 9 2 ! 1.152 ! 1.064 ! 
: 480 : 1.126 : 0.993 i 0.993 : 1.154 : 1.066 : 
485 : 1.121 : 0.994 : 0.994 i 1.154 : 1.O65 i 
490 ! 1.129 ! 0 . 9 9 5 ! 0 . 9 9 5 i 1.154 ! 1 .067 ! 
495 ! 1 .133 ! 0 . 9 9 7 ! 0 . 9 9 7 ! 1 .153 ! 1 .068 ! 
500 ! 1 .132 ! 0 . 9 9 5 .' 0 . 9 9 5 i 1.150 i 1 .067 ! 
505 ! 1 .127 ! 0 . 9 9 5 ! 0 . 9 9 5 1.151 i 1 . 0 6 6 ! 
510 ! 1.128 ! 0 . 9 9 2 ! 0 . 9 9 2 ! 1.158 ! 1 .067 ! 
515 ! 1.12B i 0 . 9 9 6 ! 0 . 9 9 6 ! 1.161 ! 1 . 0 6 9 ! 
520 ! 1 .128 ! 0 . 9 9 1 ! 0 .991 ! 1.156 ! 1 .066 i 
525 ! 1 .129 I 0 . 9 9 4 ! 0 . 9 9 4 ! 1 .160 ! 1 .069 ! 
530 ! 1 .130 ! 0 . 9 9 4 ! 0 . 9 9 4 ! 1.161 ! 1 . 0 6 9 ! 
535 ! 1 .130 ! 0 . 9 9 6 ! 0 . 9 9 6 ! 1.160 ! 1 . 0 6 9 ! 
540 ! 1.127 ! 0 . 9 9 9 ! 0 . 9 9 9 ! 1 . 1 6 3 ! 1 .069 ! 
545 ! 1 .128 ! 0 . 9 9 9 ! 0 . 9 9 9 ! 1.160 ! 1.070 ! 
550 ! 1 . 1 3 0 ! 1.001 ! l . O O l ! 1.157 ! 1 .070 ! 
555 ! 1 .130 ! 0 . 9 9 4 ! 0 . 9 9 4 ! 1.157 ! 1 .068 i 
560 ! 1.127 ! 0 . 9 9 3 i 0 . 9 9 3 ! 1.162 ! 1 . 0 6 9 ! 
i Uav ! Bss i Bsp ! Bps 1 Bpp ! B r r 
! 565 ! 1.127 ! 0 . 9 9 4 ! 0 . 9 9 2 ! 1.158 ! 1 .068 I 
! 570 ! 1.128 ! 0 . 9 9 7 ! 0 . 9 9 3 ! 1.152 ! 1 .068 ! 
! 575 ! 1.128 ! 0 . 9 9 3 ! 0 . 9 8 9 ! 1.155 ! 1 .066 ! 
! 580 ! 1.126 ! 0 . 9 9 8 ! 0 . 9 9 0 ! 1.164 ! 1 .070 ! 
! 585 ! 1.129 ! 0 . 9 9 8 ! 0 . 9 8 9 ! 1.163 ! 1.070 ! 
! 590 ! 1.12B ! 0 . 9 9 5 ! 0 . 9 9 3 ! 1.165 ! 1.070 I 
! 595 ! 1.134 ! 0 . 9 9 3 ! 0 . 9 9 3 ! 1.157 ! 1 .069 ! 
! 600 ! 1.131 ! 0 . 9 9 2 ! 0 .991 ! 1.162 ! 1 .069 ! 
! 605 ! 1.130 ! 0 . 9 8 9 ! 0 . 9 9 3 ! 1 .159 ! 1 .067 ! 
! 610 ! 1.134 ! 0 . 9 9 6 ! 0 . 9 9 5 ! 1.162 ! 1.072 ! 
! 615 ! 1.131 ! 0 . 9 9 6 ! 0 . 9 9 0 ! 1.154 ! 1 .068 i 
! 620 ! 1.136 ! 0 . 9 9 3 ! 0 . 9 8 8 ! 1.157 ! 1 .069 ! 
! 625 ! 1 .138 ! 0 . 9 8 9 ! 0 . 9 9 4 ! 1 .156 ! 1 .069 ! 
! 630 ! 1.138 ! 0 . 9 9 5 ! 0 . 9 9 7 ! 1.157 ! 1 .072 ! 
! 635 ! 1.134 ! 0 . 9 9 0 ! 0 . 9 9 1 ! 1 .159 ! 1 . 0 6 8 ! 
; 640 : 1.135 : 0.991 i 0.995 : 1 . i s s ! 1.070 i 
! 645 ! 1 .133 ! 0 . 9 9 5 i 0 . 9 9 5 1 1.159 i 1.070 ! 
! 650 ! 1 .135 ! 0 . 9 9 2 ! 0 . 9 9 6 ! 1.163 ! 1.072 ! 
! 655 i 1.130 ! 0 . 9 9 0 ', 0 . 9 9 9 ! 1 .163 ! 1 .070 ! 
I 660 ! 1.131 ! 0 . 9 9 6 ! 0 . 9 9 8 I 1.162 ! 1.072 I 
! 665 1 1 .133 ! 0 . 9 9 9 ! 0 . 9 9 2 ! 1 .156 ! 1 .070 i 
! 670 ! 1.134 ! 0 . 9 9 2 ! 0 . 9 9 5 ! 1 .153 ! 1 .069 ! 
! 675 ! 1 .125 ! 0 . 9 9 9 ! 0 . 9 9 9 ! 1 .160 ! 1.071 1 
! 680 ! 1.138 ! 0 . 9 9 4 ! 0 . 9 9 7 ! 1 .162 ! 1 .073 ! 
! 685 ! 1.134 ! 0 . 9 9 5 ! 0 . 9 9 9 ! 1 .159 ! 1 .072 ! 
! 690 ! 1.140 ! 0 . 9 9 3 ! 0 . 9 9 4 ! 1.161 ! 1 .072 \ 
! 695 I 1.130 ! 0 . 9 9 4 ! 0 . 9 9 9 ! 1.154 ! 1 .069 ! 
! 700 ! 1.114 ! 0 . 9 9 4 ! 0 . 9 9 6 ! 1.159 ! 1 .066 ! 
! 705 ! 1 .133 ! 0 . 9 9 2 ! 0 . 9 9 1 ! 1.151 ! 1 .067 ! 
! 710 ! 1.129 ! 1 .005 1 0 . 9 9 5 i 1.161 ! 1.072 ! 
! 715 ! 1.132 ! 0 . 9 9 6 ! 0 . 9 9 6 ! 1.161 ! 1.071 ! 
! 720 ! 1.131 ! 0 . 9 8 7 ! 1 .002 ! 1 .155 ! 1 .069 1 
! 725 ! 1.130 ! 0 . 9 9 7 ! 0 . 9 8 4 ! 1.151 ! 1 . 0 6 5 ! 
! 730 ! 1 .123 ! 0 . 9 9 0 ! 0 . 9 9 3 ! 1.162 ! 1.067 ! 
- 1 5 V 0« BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
tmtttttt*H*ttttt**H«tt»ttt***tt*ftH»ttttt«»tMtttt*ttttHt««tt»» 
I Uav ! Bss Bsp Bps Bpp B r r ! 
! 390 ! 1.125 0 .974 0 . 9 7 4 1.130 1.050 : 
! 395 : 1.138 i 1.001 ' 1.001 ! 1.144 : 1.070 : 
! 400 : i . i3 i 1.000 1.000 1.152 1.068 ! 
! 405 ! 1.139 : 1.004 ' 1.004 ! 1.157 1.076 : 
! 410 : 1.144 1.009 1.009 1.158 1.078 ! 
: 415 : 1.143 : l . o n 1.011 ! 1.163 1.080 : 
! 420 : 1.143 1.009 1 .009 1.163 1.079 ! 
! 425 : 1.143 1.011 1.011 ! 1.167 1.082 : 
! 430 : 1.145 1.011 1.011 1.164 l . o e i : 
! 435 ! 1.147 1 .013 1.013 1.162 1.081 I 
! 440 : 1.146 1.011 1.011 1.165 1.081 : 
! 445 : 1.144 1.010 1.010 1.161 1.079 ! 
! 450 : 1.143 1.010 1.010 1.165 1.080 ! 
! 455 : 1.143 1.009 1.009 1.162 1.080 : 
! 460 : 1.146 1 .008 1.008 1.162 1.081 ! 
i 465 ! 1.151 1.004 1.004 1.158 l . o s i : 
! 470 : 1.141 1.013 1.013 1.165 1.081 : 
! 475 : 1.145 1.010 1.010 1.164 1.082 : 
! 480 : 1.146 1.011 1.011 1.162 1.082 : 
! 485 : 1.143 1.010 1.010 1.165 l . o s i : 
! 490 ! 1.147 1.010 1.010 1.169 1.084 : 
! 495 : 1.145 1.010 1.010 1.170 1.083 : 
! 500 . 1.145 1.009 ! 1.009 1.168 1.082 : 
! 505 : 1.142 1.014 1.014 1.166 1 .083 : 
i 510 1.146 : 1.012 : 1.012 1.165 1 1.083 : 
! 515 : 1.149 1.012 1.012 1.164 1.084 : 
! 520 1.145 ! 1.016 ! 1.016 : 1.162 : 1.083 : 
! 525 . 1.145 i l . o n : 1.011 1.165 1.082 : 
! 530 1.147 : l . o n : 1.011 i 1.168 ! 1 .083 : 
! 535 1.143 1.013 : 1.013 1.168 1.082 : 
! 540 1.147 ! i.oi4 : 1.014 : 1.166 : 1.084 : 
! 545 1.149 ! 1.013 ! 1.013 ' 1.169 " 1.086 : 
! 550 1.154 : 1.016 : 1.016 ! 1.172 ! 1.088 : 
! 555 1.147 ! 1.009 ! 1.009 ! 1.176 ! 1.086 : 
! 560 1.154 : 1.015 : 1.009 ! 1.168 : 1.086 : 













































































































































































































-15'/ 15' BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
t H t * t * t t t * t * t t t t t t » t * t t t f t » t t t t t t t t « t t * t * t t t t t f t f H t t t t * t » t t » t t t t t t t * < 
- s s s s r s s 
Uav ! Bss : Bsp : Bps ! Bpp i B r r 
390 : 1.103 : 1.004 : 1.004 ! 1.105 ! 1.047 
395 : l . i i s 1 0.992 I 0.992 ! 1.119 ! 1.056 
400 : i . i i 4 ! 0.996 ! 0.996 ! 1.121 ! 1.056 
405 : 1.123 : 1.002 : 1.002 : 1.124 ! 1.062 
410 : 1.126 : l . o n : l . o n : 1.124 ! 1.065 
415 : 1.128 ! 1.010 : l . o i o : 1.133 ! 1.069 
480 : l . i s i : l . o o s i 1.008 : i . i 3 5 ! 1.069 
425 : 1.130 : 1.013 : i . o i 3 : 1.133 : i . 0 7 i 
430 : 1.126 i 1.013 : 1.013 : i . i 3 i ! 1.069 
435 : 1.125 : i . o i 2 : 1.012 : 1.134 ! 1.069 
440 : 1.125 : 1.012 : 1.012 ! 1.132 ! 1.068 
445 : 1.125 ! 1.007 ! 1.007 : 1.133 ! 1.069 
450 : 1.127 i 1.010 : l . o i o I 1.135 : 1.070 
455 : ! 1.129 : l . o n i l . o n : : 1.134 ! 1.070 
460 : 1.132 : l . o n : l . o n ! 1.132 ! 1.071 
465 i I 1.138 ! ! 1.005 : ! 1.005 ! ! 1.126 ! ! 1.071 
470 : 1.128 : i . o i 2 : 1.012 : 1.135 ! 1.071 
475 1 1.132 ! ! 1.014 ! i . o i 4 : 1.131 1 1.071 
480 i ! 1.133 i : l . o i o i ! 1.010 ! ! 1.135 ! ! 1.073 
485 : 1.131 ! 1.013 ! i . o i 3 : 1.135 ! 1.073 
490 ! ! 1.131 ! ! 1.012 ! ! 1.012 : 1.138 : 1.074 
495 ! 1.129 : l . o n : l . o n : 1.132 : 1.070 
500 i 1.128 : 1.013 : i . o i 3 : 1.135 : 1.072 
505 : 1.130 1 i . o i 2 ; 1.012 : 1.135 : 1.072 
510 : 1.131 : l . o i s : 1.013 : l . i s i : 1.071 
515 : 1.135 : 1.016 : 1.016 i 1.133 : 1.074 
520 : 1.132 i 1.013 : i . o i 3 ; 1.134 : 1.072 
525 : 1.133 : 1.013 ! l . o i s : 1.137 ! 1.074 
530 : 1.135 i 1.012 i 1.012 ! 1.138 ; 1.074 
535 : 1.131 : 1.016 ; 1.016 : 1.135 : 1.073 
540 : 1.135 : l . o i s : I.OIB : 1.133 ! 1.075 
545 : 1.139 ! l . o i s : i . o i 3 : 1.135 : 1.075 
550 : 1.133 : i.oi4 : l . o n : 1.139 : 1.075 
555 : 1.133 : 1.013 : l . o i s : 1.138 : 1.074 
560 : 1.129 ! l . o i s : i . o i 3 : 1.137 ! 1.074 
! Uav I Bss ! Bsp ! Bps ! Bpp ! B r r 
: 565 : 1.129 ! l . o n : 1.016 i 1.133 : 1.072 : 
! 570 ! 1.131 ! 1.009 1 1.015 ! 1.138 ! 1.073 I 
! 575 ! 1.130 ! 1.013 ! 1.013 ! 1.137 ! 1.073 ! 
! 580 ! 1.135 ! 1.019 ! 1.019 I 1.137 ! 1.078 1 
! 585 ! 1.133 ! 1.013 ! 1.016 ! 1.131 ! 1.073 ! 
! 590 ! 1.138 ! 1.016 ! 1.012 ! 1.137 i 1.076 ! 
! 595 ! 1.141 ! 1.018 ! 1.013 i 1.136 i 1.077 ! 
! 600 ! 1.140 ! 1.020 ! 1.017 ! 1.140 ! 1.079 1 
! 605 ! 1.134 I 1.019 i 1.019 i 1.131 i 1.076 ! 
! 610 ! 1.136 ! 1.019 ! 1.019 ! 1.135 ! 1.077 ! 
i 615 : 1.137 : l . o i s i 1.019 : 1.136 : 1.076 : 
; 620 : 1.133 : l . o n : 1.012 : 1.136 : 1.073 : 
! 625 ! 1.130 ! 1.011 ! 1.013 ! 1.138 ! 1.073 ! 
: 630 : 1.136 : i . o s o : 1.017 : 1.133 : 1.076 : 
i 635 ! 1.136 ! 1.024 ! 1.015 ! 1.135 ! 1.078 ! 
: 640 : 1.135 : l . o i s : 1.024 : 1.133 : 1.078 : 
: 645 : 1.133 : 1.012 : 1.022 : 1.126 : 1.073 : 
! 650 ! 1.136 ! 1.010 ! 1.022 ! 1.139 i 1.077 ! 
: 655 : 1.143 : 1.014 ; 1.024 : 1.139 : i . o s o : 
! 660 ! 1.150 ! 1.017 I 1.021 ! 1.141 ! 1.082 ! 
! 665 ! 1.138 ! 1.017 I 1.021 ! 1.137 I 1.078 ! 
! 670 i 1.135 ! 1.016 ! 1.031 ! 1.136 ! 1.080 ! 
! 675 ! 1.140 ! 1.015 ! 1.026 ! 1.128 ! 1.077 ! 
: 680 \ 1.139 : 1.022 : 1.022 : 1.135 : 1.0so t 
! 685 ! 1.135 ! 1.024 i 1.027 I 1.132 ! 1.080 I 
: 690 : 1.139 ; 1.021 : 1.021 ; 1.142 : l . o s i : 
! 695 ! 1.137 ! 1.013 ! 1.013 ! 1.141 ! 1.076 ! 
! 700 ! 1.143 ! 1.016 ! 1.015 i 1.140 ! 1.078 ! 
: 705 : 1.144 : 1.021 : 1.025 : 1.144 : 1.083 : 
! 710 ! 1.149 ! 1.019 ! 1.022 ! 1.144 ! 1.084 ! 
! 715 ! 1.150 I 1.004 ! 1.03S ! 1.134 ! 1.080 ! 
i 720 ! 1.142 ! 1.023 1 1.044 ! 1.133 ! 1.085 ! 
! 725 ! 1.151 ! 1.009 ! 1.027 1 1.131 ! 1.080 ! 
! 730 ! 1.147 ! 1.014 ! 1.039 ! 1.132 ! 1.083 ! 
Uav Bss Bsp ! Bps Bpp Brr 
390 1.094 0.971 ! 0.971 1.078 1.029 
395 ! 1.100 ! 0.985 ! 0.985 ! 1.089 ! 1.041 
400 1.102 0.994 ! 0.994 1.094 1.044 
405 : 1.108 : l . o o i ! 1.001 . 1.101 : l . o s i 
410 1.107 0.996 0.996 1.106 1.052 
415 : 1.H3 : 1.004 i 1.004 1.105 . 1.055 
420 1.111 1.003 1.003 1.107 1.054 
485 i 1.113 1.005 : 1.005 1.111 1.057 
430 1.110 1.006 1.006 1.107 1.055 
435 1.113 1.004 : 1.004 1.107 1.055 
440 1.107 1.004 1.004 1.108 1.055 
445 1.111 1.006 i 1.006 1.106 1.056 
450 1.111 1.006 1.006 1.112 1.058 
455 1.109 1.006 ' 1.006 1.109 1.056 
460 1.115 1.005 1.005 1.106 1.057 
465 1.120 1.001 1.001 1.103 1.057 
470 1.112 ' 1.007 1.007 1.108 1.057 
475 1.114 1.005 1.005 1.105 1.056 
480 1.114 1.005 1.005 1.107 1.057 
485 1.113 1.004 1.004 1.109 1.057 
490 1.115 1.008 1.008 1.110 1.059 
495 1.116 1.009 1.009 1.107 1.059 
500 1.117 1.008 1.008 1.108 1.059 
505 1.115 1.009 1.009 1.112 1.059 
510 . 1.115 : 1.011 . l . o n : 1.113 1.061 
515 1.114 1.010 1.010 1.112 1.060 
520 i 1.118 ! 1.007 ' 1.007 : 1.109 : 1.059 
525 , 1.121 ' 1.010 i . o i o : 1.109 1.061 
530 : 1.120 : l . o o s : l . o o s : 1.108 ! 1.061 
535 i 1.119 ! 1.009 1.009 ! 1.110 1.062 
540 : 1.117 : 1.009 : 1.009 : 1.108 : 1.061 
545 : 1.120 : 1.007 ! 1.007 ! 1.U2 : 1.061 
550 : 1.120 : l . o i s : 1.013 : l . i n : 1.063 
555 : 1.123 : 1.011 ! l . o n : l . n i : 1.062 
560 : 1.124 ! l . o n : 1.004 : 1.107 ! 1.062 
Uav ! Bss : Bsp : Bps ! Bpp ! Brr 
565 1.119 1.010 . 1.006 ! 1.109 1.061 
570 I 1.114 : l . o n : 1.006 ! 1.107 ! 1.059 
575 1.115 1.012 1.010 . 1.105 1.060 
580 ! 1.126 1.006 i 1.011 ! 1.107 ! 1.062 
585 1.123 1.009 1.008 1.106 1.061 
590 1.122 1.005 1.003 ! 1.108 1.060 
595 1.118 1.012 1.007 1.107 1.061 
600 1.115 1.011 1.010 1.116 1.063 
605 1.119 1.011 1.008 1.109 1.062 
610 1.119 1.004 1.016 1.108 1.062 
615 1.119 1.011 1.006 1.114 1.062 
620 1.123 1.014 1.006 1.108 1.063 
625 1.121 1.012 1.010 1.109 1.063 
630 1.119 1.008 1.010 1.107 1.061 
635 1.115 1.012 1.004 1.102 1.058 
640 1.121 1.013 1.005 1.113 1.063 
645 1.121 1.007 1.007 1.114 1.062 
650 1.119 1.018 1.010 1.111 1.065 
655 1.124 1.015 1.012 1.113 : 1.066 
660 1.124 1.013 1.010 1.113 1.065 
665 1.126 ' 1.007 1.011 1.108 : 1.063 
670 1.123 1.015 1.014 1.110 1.065 
675 . 1.127 ! 1.010 . 1.014 1.112 ! 1.066 
680 1.137 1.012 1.017 1.112 1.069 
685 : 1.130 : 1.016 : 1.014 , i . i i 2 : 1.068 
690 1.132 . 1.022 1.020 1.109 1.071 
695 ! 1.130 : i .o io : 1.015 : 1.106 : 1.065 
700 ' 1.135 : 1.011 1.012 1.U6 : 1.068 
705 ! 1.126 : 1.016 : 1.015 : 1.113 ! 1.068 
710 : 1.133 : 1.020 : 1.011 . 1.107 : 1.068 
715 ! 1.130 : 1.019 ! 1.016 : 1.108 : 1.068 
720 ! l . i i s : 1.013 : 1.013 : 1.107 ! 1.063 
725 : 1.131 : 1.002 : l.oos : i . i i 3 : 1.064 
730 ! 1.126 : l . o n : 1.006 : 1.115 1.064 
I I I I I I I 
I I I I I I I 
- 1 5 V 45« BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaSQ4 
tH»>«ffmt*fttt>ttt«*tf*»tttttttttt'rittttti*ti*t*tttttttitttttt«4»ttt 
! Uav ! Bss ! Bsp ! Bps ! Bpp ! B r r ! 
! 390 ! 1.077 ! 0.96E ! 0 . 9 6 2 ! 1.042 ! 1 .008 ! 
! 395 ! 1 .094 ! 0.971 ! 0 .971 ! 1 . 0 6 2 ! 1 . 0 2 3 ! 
: 400 : 1 .086 : 0 . 9 6 9 : 0 . 9 6 9 : 1.O6B : 1.022 : 
! 405 ! 1 . 0 9 3 ! 0 . 9 8 2 ! 0 . 9 8 2 ! 1.074 ! 1.031 ! 
! 410 ! 1 .100 ! 0 . 9 8 4 ! 0 . 9 8 4 ! 1.078 ! 1 .035 ! 
! 415 ! 1 . 0 9 6 ! 0 . 9 8 7 ! 0 . 9 8 7 i 1 .076 ! 1 .034 i 
! 420 ! 1 . 0 9 2 ! 0 . 9 8 6 ! 0 . 9 8 6 I 1 .077 i 1 . 0 3 3 1 
! 425 ! 1 . 0 9 9 ! 0 . 9 8 8 I 0 . 9 8 B ! 1.081 ! 1 .036 ! 
! 430 ! 1 .097 ! 0 .987 ! 0 . 9 8 7 ! 1 .079 ! 1 .035 ! 
! 435 ! 1 .100 ! 0 . 9 8 6 ! 0 . 9 8 6 ! 1 .078 ! 1.035 ! 
i 440 ! 1 . 0 9 9 I 0 . 9 8 9 ! 0 . 9 8 9 ! 1 .079 ! 1 .036 ! 
t 445 ', 1 . 0 9 8 ! 0 . 9 8 8 ! 0 . 9 8 8 ! 1.081 ', 1 . 0 3 6 1 
! 450 ! 1 . 0 9 8 ! 0 . 9 8 7 ! 0 . 9 8 7 ! 1 .082 ! 1 .036 ! 
! 455 ! 1 .097 ! 0 . 9 9 0 ! 0 . 9 9 0 ! 1.084 ! 1 .037 I 
! 460 ! 1 .099 ! 0 . 9 8 9 ! 0 . 9 8 9 ! 1.079 ! 1.036 I 
! 465 ! 1.104 ! 0 . 9 8 2 ! 0 . 9 8 2 ! 1.074 I 1 .036 ! 
! 470 ! 1 .102 ! 0 . 9 9 0 ! 0 . 9 9 0 i 1 .082 ! 1 .038 i 
! 475 ! 1 .100 ! 0 . 9 8 9 ! 0 . 9 8 9 ! 1 .083 ! 1 .038 ! 
! 480 ! 1 .097 ! 0 . 9 9 0 ! 0 . 9 9 0 '. 1 .084 ! 1 . 0 3 8 ! 
! 485 ! 1.101 ! 0 . 9 9 3 ! 0 . 9 9 3 ! 1 .082 ! 1 .039 ! 
: 490 : l . i o o : 0.992 : 0.992 i l . o s i : 1.040 : 
: 495 : 1.101 i 0.993 ! 0.993 : 1.081 i 1.040 i 
! 500 ! 1.101 ! 0 . 9 9 1 ! 0.991 ! 1 .079 ! 1 .038 ! 
1 505 1 1.101 ! 0 . 9 9 1 ! 0 . 9 9 1 '. 1 . 0 8 2 1 1 .039 ! 
: 510 ! l . i o o : 0.993 : 0.993 : LOSS i 1.041 : 
! 515 ! 1 .103 ! 0 . 9 9 4 i 0 . 9 9 4 ! 1 .084 ! 1.041 ! 
! 520 ! 1 .102 ! 0 . 9 9 2 ! 0 . 9 9 2 ! 1 .083 I 1 .040 I 
! 525 ! 1.106 ! 0 . 9 9 5 ! 0 . 9 9 5 ! 1 . 0 8 9 ! 1 . 0 4 3 ! 
! 530 ! 1 . 1 0 5 ! 0 . 9 9 5 1 0 . 9 9 5 ! 1 .084 ! 1 .042 ! 
! 535 ! 1 .106 ! 0 . 9 9 0 I 0 . 9 9 0 I 1 . 0 8 5 ! 1.042 ! 
! 540 ! 1 .106 ! 0 . 9 9 1 ! 0 . 9 9 1 ! 1 . 0 8 5 ! 1.041 ! 
! 545 ! 1 .109 ! 0 . 9 9 2 ! 0 . 9 9 2 ! 1 . 0 8 9 ! 1 .044 ! 
! 550 ! 1 .106 ! 0 . 9 9 2 ! 0 . 9 9 2 ! 1 .088 ! 1 .042 ! 
! 555 ! 1.106 ! 0 . 9 9 4 ! 0 . 9 9 4 ! 1 . 0 8 3 ! 1 .042 ! 
! 560 ! 1.107 ! 0 . 9 9 7 ! 0 . 9 8 7 ! 1 .084 ! 1 .044 ! 
Uav : Bss i Bsp : Bps : Bpp ! B r r 
565 : 1.106 ! 0 . 9 9 2 ! 0 . 9 8 7 : l . o a i i 1 1 .042 
570 ! 1.105 ! 0 . 9 9 2 ! 0 . 9 8 5 : 1 .083 : 1.041 
575 ! 1.107 ! 0 . 9 9 3 ! 0 . 9 8 8 : 1.082 : 1.042 
580 : 1.106 ! 0 . 9 9 4 ! 0 . 9 9 2 i 1.085 : 1.044 
585 : 1.103 ! 0.991 ! 0 . 9 8 8 ! 1 .083 ! 1.041 
590 ! 1.108 ! 0 . 9 9 3 ! 0 . 9 8 9 ! 1 .084 ! 1.043 
595 ! 1.109 ! 0 . 9 9 6 ! 0 . 9 8 7 ! 1 .089 : 1 .045 
600 : 1.108 ! 0 . 9 9 7 ! 0 . 9 8 7 i : 1 .084 : 1.044 
605 : 1.109 ! 0 .994 ! 0 . 9 8 6 ! 1 .083 : 1 .043 
610 : 1.109 ! 0 . 9 8 9 ! 0 . 9 9 0 ! ! 1 .087 : 1.043 
615 ! 1.103 ! 0 .991 ! 0 . 9 8 7 ! 1.087 ! 1 .042 
620 : 1.108 ! 0 . 9 9 3 ! ! 0 . 9 8 8 ! I 1 .082 : 1.043 
625 ! 1.104 ! 0 . 9 9 8 ! 0 . 9 9 3 ! ! 1.081 : 1.044 
630 : 1.107 ! 0 . 9 9 3 ! 0.991 ! 1.086 ! 1.044 
635 : 1.114 ! 0 . 9 9 6 ! ! 0 . 9 8 5 ! 1.082 : 1.044 
640 : 1.117 ! 1 .002 : 0 . 9 9 3 ! 1.086 ! 1.050 
645 : 1.111 ! 0 . 9 9 7 ! ! 0 . 9 8 9 ! 1.088 : 1.046 
650 : 1.116 ! 1 .004 ! 0 . 9 9 4 ; 1 .083 : 1 .049 
655 i 1.113 ! 0 . 9 9 7 ! 0 . 9 9 7 ! 1.084 '• 1.048 
660 : 1.105 ! 1 .002 : 0 . 9 9 7 ! 1.082 : 1.047 
665 : 1.114 ! 0 . 9 9 4 ! 0 . 9 9 8 ! 1 .082 : 1.047 
670 : 1.111 : 1 .002 : 0 . 9 9 5 : 1.078 : 1.047 
675 ! 1.115 : l .ooo i 0 . 9 9 8 ! 1.086 : 1.050 
680 : 1.116 ! 0 . 9 9 9 ! 0 . 9 9 3 ! l . o s i : 1.047 
685 : 1.105 : 0.997 : 0 . 9 9 2 ! 1.090 ! 1.046 
690 : 1.111 ! 0 . 9 9 4 ! 0.991 ! 1 .093 ! 1.047 
695 ! 1.114 : 0.997 : 0 . 9 7 9 ! 1.086 : 1.044 
700 ! 1 .098 ! 0 . 9 9 6 ! 0 . 9 9 6 : 1 .086 i 1.044 
705 ! 1.110 : 1.005 : 0 . 9 9 2 ! 1 .083 : 1 .048 
710 ! 1.115 : 1 .005 : 0.991 ! 1 .085 : 1 .049 
715 : 1.112 ! 0 . 9 9 7 ! 0 . 9 9 0 : 1.082 : 1 .045 
720 : 1.119 ! 0 . 9 9 9 1 0 . 9 9 2 ! 1.081 ! 1 .048 
725 ! 1.116 : 1 .004 : 1.001 : 1.078 : 1 .050 
730 ! 
j 







ss=ss=== ====ss=s: _ = _ = = = _ , 
! Uav i Bss ! Bsp ! Bps ! Bpp ! B r r I 
! 390 ! 1 . 0 5 0 ! 0 . 9 4 4 ! 0 . 9 4 4 ! 1.012 ! 0.981 ! 
! 395 ! 1 .067 ! 0 . 9 3 9 ! 0 . 9 3 9 I 1.031 ', 0 . 9 9 2 ! 
! 400 ! 1 . 0 6 3 ! 0 . 9 4 6 ! 0 . 9 4 6 ! 1.034 ! 0 . 9 9 2 ! 
! 405 ! 1.074 ! 0 . 9 4 9 ! 0 . 9 4 9 I 1 .039 ! 0 . 9 9 9 ! 
: 410 : 1 .073 : 0 . 9 4 8 : 0 . 9 4 8 : 1.044 : 1.001 : 
! 415 ! 1 .075 ! 0 . 9 5 4 ! 0 . 9 5 4 ! 1 .047 ! 1 . 0 0 3 ! 
! 420 ! 1 .076 ! 0 . 9 5 5 ! 0 . 9 5 5 i 1 . 0 4 3 ! 1 . 0 0 3 ! 
! 425 ! 1.077 ! 0 . 9 5 6 ! 0 . 9 5 6 ! 1 .048 i 1 . 0 0 5 ! 
! 430 ! 1 .075 i 0 . 9 5 0 i 0 . 9 5 0 I 1.044 ! 1 .002 I 
: 435 : 1.075 : 0.957 : 0.957 : 1 .046 : 1.004 1 
! 440 ! 1 .075 ! 0 . 9 5 B ! 0 . 9 5 8 ! 1 .045 i 1 . 0 0 3 ! 
! 445 ! 1 .079 ! 0 . 9 5 7 ! 0 . 9 5 7 ! 1.047 ! 1 .004 i 
! 450 ! 1.077 ! 0 . 9 5 5 ! 0 . 9 5 5 ! 1.050 ! 1 .005 ! 
! 455 ! 1 . 0 7 5 ! 0 . 9 5 6 ! 0 . 9 5 6 ! 1.049 ! 1 .005 ! 
! 460 ! 1 . 0 8 0 ! 0 . 9 5 5 ! 0 . 9 5 5 ! 1 .048 ! 1 .006 ! 
! 465 ! 1 .086 ! 0 . 9 5 2 1 0 . 9 5 2 ! 1 .042 i 1 .005 ! 
i 470 1 1 .079 ! 0 . 9 5 6 ! 0 . 9 5 6 ! 1 . 0 5 0 1 1.006 1 
475 ! 1 .079 ! 0 . 9 5 6 ! 0 . 9 5 6 ! 1.047 I 1 .006 ! 
480 i 1 .079 ! 0 . 9 5 9 i 0 . 9 5 9 I 1 .049 ! 1 .007 ', 
485 ! 1 .076 ! 0 . 9 5 9 ! 0 . 9 5 9 ! 1 .049 ! 1 .007 ! 
490 ! 1 . 0 8 0 ! 0 . 9 5 9 1 0 . 9 5 9 I 1 .054 ! 1 . 0 0 9 ! 
495 ! 1.081 ! 0 . 9 6 0 ! 0 . 9 6 0 ! 1.051 ! 1 .009 ! 
500 : l .oao : 0 . 9 6 0 : 0 . 9 6 0 i l . o s i : 1.009 : 
505 ! 1.081 i 0 . 9 5 9 ! 0 . 9 5 9 ! 1 .049 ! 1 .009 ! 
510 ! 1.081 ! 0 . 9 5 9 ! 0 . 9 5 9 ! 1 .052 ! 1 .009 ! 
515 ! 1.081 ! 0 . 9 5 8 ! 0 . 9 5 8 ! 1 .049 ! 1 . 0 0 8 ! 
520 ! 1 .078 ! 0 . 9 6 0 ! 0 . 9 6 0 1 1.051 ! 1 . 0 0 8 1 
525 ! 1.077 ! 0 . 9 6 1 ! 0.961 ! 1.051 ! 1 . 0 0 9 ! 
530 ! 1.077 ! 0 . 9 6 3 ! 0 . 9 6 3 ! 1.051 ! 1 .010 ! 
535 ! 1.081 ! 0 . 9 6 0 ! 0 . 9 6 0 ! 1 . 0 5 3 ! 1 .010 ! 
540 ! 1 .086 ! 0 . 9 5 9 ! 0 . 9 5 9 ! 1 . 056 ! 1.012 ! 
545 ! 1 . 0 8 3 ! 0 . 9 6 0 ! 0 . 9 6 0 ! 1 . 056 ! 1.011 ! 
550 ! 1 . 0 8 5 ! 0 . 9 6 4 ! 0 . 9 6 4 ! 1 .057 ! 1 .013 ! 
555 ! 1 .087 ! 0 . 9 6 6 ! 0 . 9 6 6 ! 1 .049 ! 1 .012 ! 
560 ! 1 . 0 8 5 ! 0 . 9 6 5 ! 0 . 9 4 7 ! 1 .054 ! 1 .013 ! 
! Uav ! Bss ! Bsp ! Bps ! Bpp ! B r r 
! 565 ! 1 .085 ! 0 . 9 6 7 ! 0 . 9 4 7 ! 1 .054 ! 1 .013 ! 
! 570 ! 1 . 0 8 5 ! 0 . 9 6 7 ! 0 . 9 4 7 ! 1 .056 I 1.014 ! 
! 575 ! 1.087 ! 0 . 9 6 6 ! 0 . 9 5 3 ! 1 .058 ! 1.016 ! 
! 580 ! 1 .089 i 0 . 9 6 5 ! 0 . 9 5 2 ! 1 .065 ! 1.018 ! 
! 585 ! 1 .082 ! 0 . 9 6 7 ! 0 . 9 5 0 ! 1 .057 ! 1.014 ! 
! 590 ! 1 .085 ! 0 . 9 6 2 ! 0 . 9 5 2 ! 1 .056 1 1 .014 ! 
', 595 ! 1 . 0 8 8 1 0 . 9 6 4 ! 0 . 9 5 2 1 1 .059 ! 1 .016 i 
i 600 ! 1.085 ! 0 . 9 6 4 i 0 . 9 4 6 ! 1 .055 ! 1.012 ! 
: 605 : 1 .085 : 0.961 : 0.949 : 1.O6O \ 1.014 : 
! 610 ! 1 .089 ! 0 . 9 6 4 ! 0 . 9 4 9 i 1.056 1 1.015 ! 
! 615 ! 1 .085 ! 0 . 9 6 9 ! 0 . 9 5 3 ! 1.051 ! 1.015 i 
! 620 ! 1.091 ! 0 . 9 6 6 5 0 . 9 5 4 ! 1.057 ! 1.017 1 
! 625 ! 1 .087 ! 0 . 9 6 4 ! 0.951 ! 1 .053 i 1.014 ! 
i 630 ! 1 .086 ! 0 . 9 6 7 ! 0 . 9 5 6 I 1 .050 ! 1 .015 ! 
! 635 ! 1.084 ! 0 . 9 6 4 ! 0 . 9 5 2 i 1 .053 I 1 .013 ! 
! 640 ! 1 .087 ! 0 . 9 6 7 ! 0 . 9 5 7 ! 1 .058 ! 1.017 ! 
: 645 : 1.086 : 0 . 9 6 8 : 0.953 : 1.058 : 1.016 : 
! 650 ! 1 .094 ! 0 . 9 7 3 ! 0 . 9 5 4 ! 1 .057 ! 1 .020 ! 
! 655 ! 1 .085 ! 0 . 9 6 7 ! 0 . 9 5 4 ! 1 .054 ! 1 .015 i 
! 660 ! 1.081 ! 0 . 9 6 3 ! 0 . 9 5 2 ,' 1.064 ! 1 .015 ! 
! 665 ! 1 .083 ! 0 . 9 6 2 t 0 . 9 5 6 I 1 .060 ! 1 .015 ! 
! 670 ! 1.084 i 0 . 9 6 8 ! 0 . 9 6 6 ! 1.051 i 1 .017 I 
! 675 ! 1 .089 ! 0 . 9 6 3 ! 0 . 9 5 8 ! 1 .052 ! 1.016 ! 
! 680 i 1.091 ! 0 . 9 6 4 \ 0 . 9 6 4 ! 1.054 1 1 .019 ! 
! 685 ! 1.091 ! 0 . 9 6 4 ! 0 . 9 5 7 ! 1 .063 ! 1.019 ! 
! 690 ! 1 .083 t 0 . 9 7 0 ! 0 . 9 5 5 i 1.066 ! 1.018 i 
! 695 ! 1.087 i 0 . 9 6 3 i 0 . 9 5 0 ! 1 .062 ! 1 .015 i 
! 700 ! 1 .083 ! 0 . 9 6 3 ! 0.961 ! 1.051 ! 1.014 ! 
i 705 1 1 .089 ! 0 . 9 6 1 ! 0 . 9 5 3 ! 1 .052 '• 1 .014 ! 
! 710 ! 1 .093 ! 0 . 9 7 3 ! 0 . 9 6 1 ! 1 .059 ! 1.021 ! 
! 715 ! 1.091 ! 0.961 ! 0 . 9 6 3 ! 1.054 1 1.017 ! 
! 720 ! 1.094 ! 0 .976 ! 0 . 9 6 3 ! 1 .058 ! 1 .023 ! 
! 725 ! 1.091 ! 0 . 9 7 3 ! 0 . 9 5 3 ! 1 .056 i 1 .018 I 
! 730 ! 1.096 ! 0 . 9 7 5 ! 0 . 9 6 1 ! 1 .054 ! 1 .022 ! 
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**t**tt»*»ttttttmtttttt«t*tttttt*t*t*t»tttttH*ttt«ftt*tt*tt*itt*t«tt 
! Uav ! Bss I Bsp ! Bps ! Bpp ! B r r ! 
! 390 ! 1 .018 I 0 . 8 7 4 ! 0 . 8 7 4 ! 0 . 9 5 0 ! 0.918 ! 
! 395 ! 1 .02E ! 0 . 8 7 7 ! 0.877 ! 0 . 9 7 3 ! 0 .931 ! 
I 400 ! 1.016 i 0 . 8 7 8 ! 0 . 8 7 8 i 0 . 9 6 2 i 0 . 9 2 8 I 
! 405 ! 1 . 0 2 2 ! 0 . 8 8 4 ! 0 . 8 8 4 ! 0.974 ! 0 . 9 3 4 ! 
! 410 ! 1.027 I 0 . 8 8 2 ! 0 . 8 8 2 ! 0 . 9 7 0 ! 0.934 ! 
,' 415 ! 1 .028 ! 0 . 8 8 9 ! 0 . 8 8 9 ! 0 . 9 7 8 ! 0 . 9 3 8 ! 
! 420 ! 1 .028 ! 0 . 8 9 0 ! 0 . 8 9 0 ! 0.979 ! 0 . 9 3 9 ! 
: 425 : 1 .028 : 0.888 : o.ses : 0.977 : 0.938 : 
: 430 : 1 .024 : 0.888 i 0.888 : 0.974 : 0.936 : 
: 435 i 1 . 0 2 5 i 0.888 : 0.888 : 0.977 : 0.938 : 
: 440 : 1 .022 : 0.390 : 0.890 : o.9eo : 0.938 : 
! 445 1 1 . 0 2 4 ! 0 . 8 8 9 ! 0 . B 8 9 ! 0 . 9 7 6 ! 0 . 9 3 7 ! 
! 450 ! 1 . 0 2 5 ! 0 .890 ! 0 . 8 9 0 ! 0 . 9 8 0 ! 0 . 9 3 9 I 
1 455 ! 1 . 0 2 4 0 . 8 9 2 ! 0 . 8 9 2 ! 0 . 9 7 9 ! 0 . 9 3 9 ! 
! 460 ! 1.027 I 0.891 ! 0.891 ! 0 . 9 7 8 ! 0 . 9 4 0 ! 
: 465 : 1.033 : 0 . 3 8 8 : 0.888 : 0.972 : 0.940 : 
! 470 ! 1 .028 ! 0 . 8 9 5 ! 0 . 8 9 5 ! 0 .979 ! 0.941 ! 
1 475 ! 1 . 0 3 0 '. 0 . 8 9 4 ! 0 . 8 9 4 5 0 . 9 8 1 ! 0 . 9 4 3 ! 
! 480 ! 1 .029 ! 0 . 8 9 5 i 0 . 8 9 5 ! 0 . 9 8 4 ! 0 . 9 4 3 ! 
1 485 ! 1 . 0 3 0 0 . 8 9 5 ', 0 . 8 9 5 ! 0 . 9 8 1 i 0 . 9 4 3 i 
I 490 ! 1.031 ! 0 . 8 9 6 ! 0 . 8 9 6 ! 0 . 9 8 4 ! 0 . 9 4 4 ! 
! 495 ! 1.031 ! 0 . 8 9 7 ! 0 . 8 9 7 ! 0 . 9 8 6 ! 0 . 9 4 5 ! 
! 500 ! 1 .026 ! 0 . 8 9 7 ! 0 . 8 9 7 ! 0 . 9 8 5 ! 0 . 9 4 4 i 
! 505 ! 1 .029 ! 0 . 8 9 6 I 0 . 8 9 6 ! 0 . 9 8 5 ! 0 . 9 4 4 ', 
: 510 ! 1.031 : 0.901 : 0.901 : 0 . 9 8 5 : 0.946 ! 
! 515 ! 1.031 ! 0 . 8 9 8 ! 0 . 8 9 8 ! 0 . 9 8 9 ! 0 . 9 4 7 i 
! 520 ! 1 . 0 3 0 .' 0 . 8 9 6 ! 0 . 8 9 6 ! 0 . 9 9 0 i 0 . 9 4 6 ! 
! 525 ! 1 . 0 3 2 ! 0 . 9 0 0 ! 0 . 9 0 0 ! 0 . 9 8 6 i 0 . 9 4 7 ! 
! 530 ! 1 .034 ! 0 . 9 0 2 ! 0 . 9 0 2 ! 0 . 9 8 6 ! 0 . 9 4 8 ! 
! 535 ! 1 . 0 3 2 ! 0 . 9 0 2 ! 0 . 9 0 2 ! 0 . 9 8 9 ! 0 . 9 4 8 ! 
! 540 ! 1 . 0 3 2 ! 0 . 9 0 3 ! 0 . 9 0 3 ! 0 . 9 9 2 ! 0 . 9 4 9 ! 
! 545 ! 1 . 0 3 2 ! 0 . 9 0 4 ! 0 . 9 0 4 i 0 . 9 8 9 ! 0 . 9 5 0 ! 
! 550 ! 1.031 ! 0 . 9 0 6 ! 0 . 9 0 6 ! 0 . 9 9 0 ! 0 . 9 5 0 ! 
! 555 ! 1 . 0 3 2 ! 0 . 9 0 2 ! 0 . 9 0 2 ! 0 . 9 8 6 i 0 . 9 4 9 ! 
! 560 ! 1 . 0 3 8 ! 0 . 9 0 2 ! 0 . 8 7 4 ! 0 . 9 9 0 ! 0.951 ! 
! Uav ! Bss ! Bsp ! Bps ! Bpp I B r r 
,' 565 ! 1.035 I 0 . 9 0 4 ! 0 . 8 7 5 ! 0 . 9 9 2 I 0 . 9 5 2 
! 570 ! 1 .035 ! 0 . 9 0 5 ! 0 . 8 7 5 ! 0 . 9 9 2 ! 0.951 
! 575 ! 1 .035 ! 0 . 9 0 7 ! 0 . 8 7 4 ! 0 . 9 9 4 ! 0 . 9 5 3 
! 580 i 1.037 ! 0 . 9 0 7 ! 0 . 8 7 7 ! 0 . 9 9 4 ! 0 . 9 5 4 
! 585 ! 1 .033 ! 0 . 9 0 4 ! 0 . 8 7 6 ! 0.991 ,' 0.951 
! 590 ! 1 .035 ! 0 . 9 0 5 ! 0 . 8 7 8 ! 0.991 I 0 . 9 5 2 
! 595 ! 1 .039 ! 0 . 9 0 2 ! 0.877 ! 0.991 ! 0 . 9 5 2 
! 600 ! 1.038 ! 0 . 9 0 4 ! 0 . 8 7 9 ! 0 . 9 9 6 ! 0 . 9 5 4 
! 605 ! 1 . 0 4 3 ! 0 . 9 0 5 ! 0 . 8 7 8 ! 0 . 9 9 3 ! 0 . 9 5 5 
! 610 ! 1.03B ! 0 . 9 0 5 ! 0.881 i 0 . 9 9 6 ! 0 . 9 5 5 
! 615 ! 1.036 ! 0 . 9 0 7 ! 0 . 8 7 9 ! 0 . 9 9 3 ! 0 . 9 5 4 
! 620 ! 1.037 ! 0 . 9 0 7 ! 0 . 8 7 6 ! 0 . 9 9 3 S 0 . 9 5 3 
! 625 ! 1.039 ! 0 . 9 0 8 i 0 . 8 8 2 ! 0 . 9 9 2 I 0 . 9 5 5 
! 630 ! 1 . 0 4 2 ! 0 . 9 0 2 ! 0 . 8 8 4 ! 0 . 9 9 3 ! 0 . 9 5 5 
! 635 ! 1.038 ! 0 . 9 0 9 i 0 . 8 8 0 ! 0.994 ! 0 . 9 5 5 
! 640 ! 1 .037 ! 0 . 9 0 9 ! 0 . 8 8 0 ! 0 . 9 9 6 1 0 . 9 5 6 
! 645 ! 1 .039 ! 0 . 9 1 2 ! 0 . 8 7 9 ! 0 . 9 9 6 ! 0 . 9 5 6 
! 650 ! 1.041 ! 0 . 9 0 8 ! 0 . 8 8 5 i 0 . 9 9 4 ! 0 . 9 5 7 
! 655 ! 1 .039 ! 0 . 9 0 9 ! 0 . 8 8 6 ! 0 . 9 9 5 i 0 . 9 5 8 
! 660 ! 1 .035 ! 0 . 9 0 9 ! 0 . 8 8 6 ! 0 . 9 9 8 ! 0 . 9 5 7 
I 665 i 1.036 '. 0 . 9 0 8 I 0 . 8 8 3 I 1 .000 ! 0 . 9 5 7 
: 670 : 1 .042 : 0.904 : 0 . 8 8 2 : 0.995 : 0 . 9 5 6 
! 675 ! 1.037 ! 0 . 9 0 8 ! 0 . 8 8 4 ! 0 . 9 9 6 ! 0 . 9 5 6 
! 680 ! 1.047 ! 0.911 ! 0 . 8 7 5 ! 0.997 i 0 . 9 5 7 
! 685 ! 1.038 ! 0 . 9 0 9 ! 0 . 8 7 9 ! 0 . 9 9 3 ! 0 . 9 5 5 
! 690 ! 1.039 ! 0 . 9 1 3 ! 0 . 8 8 1 ! 0 . 9 9 3 ! 0 . 9 5 6 
! 695 ! 1.047 ! 0 . 9 0 9 ! 0 . 8 8 8 ! 0 . 9 8 9 ! 0 . 9 5 8 
! 700 ! 1.044 ! 0 . 9 0 6 ! 0 . 8 8 9 ! 0 . 9 9 4 ! 0 . 9 5 8 
! 705 ! 1 .042 ! 0 . 9 0 5 ! 0 . 8 7 9 ! 0 . 9 8 8 ! 0 . 9 5 3 
! 710 ! 1.043 ! 0 . 9 1 0 ! 0 . 8 8 2 ! 0 . 9 8 5 ! 0 . 9 5 5 
! 715 ! 1 . 0 3 8 ! 0 . 9 1 2 i 0 . 8 9 0 '. 0 . 9 9 5 1 0 . 9 5 9 
! 720 ! 1 .039 ! 0.917 ! 0 . 8 8 1 ! 0 . 9 9 2 ! 0 . 9 5 7 
! 725 ! 1 .033 ! 0.914 ! 0.891 ! 0 . 9 9 8 ! 0 . 9 5 9 
! 730 ! 1 .035 ! 0.912 ! 0 . 8 8 3 ! 1 .002 ! 0 . 9 5 8 
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Uav Bss Bsp Bps Bpp Brr ! ! Uav . Bss Bsp : Bps ! Bpp ! Brr 
390 0.959 0.858 0.858 0.975 0.905 : ! 565 0.986 0.880 : 0.857 ! 1.012 0.933 
395 • 0.977 ! 0.865 ! 0.865 0.993 0.920 ! ! 570 ! 0.989 : 0.883 : 0.859 ! 1.013 ! 0.936 
400 0.971 0.861 0.861 0.998 0.916 : ! 575 0.983 0.879 ! 0.857 ! 1.013 0.933 
405 ! 0.976 ! 0.871 ! 0.871 1.004 .0.924 ! ! 580 ! 0.987 ! 0.885 ! 0.859 ! 1.015 • 0.936 
410 0.978 0.869 0.869 1.001 0.923 ! ! 585 0.986 0.879 ! 0.855 ! 1.013 0.933 
415 ! 0.978 i 0.868 1 0.868 1.005 0.924 I ! 590 ! 0.984 0.878 : 0.855 i 1.014 0.933 
420 0.973 0.871 0.871 1.005 0.923 : ! 595 0.981 0.880 ! 0.854 : 1.013 0.932 
425 ! 0.976 ! 0.873 ! 0.873 1.003 0.924 ! ! 600 ! 0.979 0.882 : 0.858 : i . o i 2 0.933 
430 0.979 0.870 0.870 1.008 0.925 i ! 605 0.983 0.882 ! 0.859 : l . o o s 0.933 
435 ! 0.976 ! 0.871 ! 0.871 1.006 0.924 I : 610 0.986 0.883 ! 0.859 ! 1.009 0.934 
440 0.975 0.873 0.873 1.004 0.924 : ! 615 0.986 0.882 I 0.857 : 1.014 0.935 
445 0.976 0.873 0.873 1.002 0.924 : ! 620 0.983 0.882 : 0.856 : i . o i o 0.933 
450 0.975 0.873 0.873 1.003 0.924 ! ! 625 0.981 0.881 : 0.852 i 1.002 0.929 
455 0.976 0.874 0.874 1.003 0.924 ! i 630 0.983 0.880 : 0.861 : 1.003 0.932 
460 0.974 0.872 0.872 1.003 0.924 ! ! 635 0.981 0.884 : 0.858 , 1.009 0.933 
465 0.981 0.867 0.867 0.998 0.925 ! ! 640 0.983 0.880 : 0.856 : 1.007 0.932 
470 0.979 0.875 0.875 1.006 0.927 ! 1 645 0.980 0.883 : 0.857 : 1.006 0.931 
475 0.979 0.875 0.875 1.004 0.927 : ! 650 0.981 0.885 : 0.864 ! 1.012 0.935 
480 0.980 0.874 0.874 1.007 0.928 ! ! 655 0.982 0.884 : 0.862 1.011 0.935 
485 0.978 0.875 0.875 1.004 0.927 ! ! 660 0.976 0.880 i 0.863 : i . o i 4 0.933 
490 0.979 0.876 0.876 1.007 0.928 ! ! 665 0.982 0.877 ! 0.852 1.001 0.928 
495 0.980 0.877 0.877 1.008 0.929 : i 670 0.983 0.878 : 0.856 : 1.006 0.931 
500 0.979 0.876 0.876 1.008 0.929 ! ! 675 0.983 0.877 ! 0.856 1.007 0.931 
505 0.980 0.877 0.877 1.013 0.930 : ! 680 0.979 0.875 : 0.852 ! 1.007 0.928 
510 0.980 0.877 0.877 1.010 0.930 ! ! 685 0.975 0.878 : 0.857 1.006 0.929 
515 0.983 0.876 0.876 1.007 0.929 ! ! 690 0.978 0.878 i 0.853 1.009 0.929 
520 0.981 0.878 0.878 : 1.010 0.930 ! ! 695 0.967 0.882 : 0.855 1.008 0.928 
525 0.982 0.880 0.880 1.008 0.930 ! ! 700 0.972 0.880 : 0.861 1.008 0.930 
530 0.979 0.879 . 0.879 ! 1.009 0.930 ! ! 705 0.981 0.878 : 0.857 1.009 0.931 
535 0.982 0.879 0.879 1.010 0.930 ! ! 710 0.979 0.882 : 0.860 1.004 0.931 
540 i 0.984 i 0.879 ! 0.879 ! 1.013 : 0.933 : ! 715 0.986 0.883 : 0.863 1.003 0.934 
545 0.985 0.881 0.881 . 1.010 0.933 : ! 720 0.977 0.876 ! 0.852 1.009 0.928 
550 : 0.985 : 0.883 : 0.883 : i . o i 3 : 0.934 : ! 725 . 0.980 : 0.879 ! 0.854 0.996 , 0.927 
555 0.9B7 ! 0.883 , 0.883 i 1.013 0.936 ! ! 730 0.979 0.874 ! 0.855 1.009 0.929 
560 : 0.983 ! 0.880 ! 0.B56 : 1.014 I 0.933 : 1 1 : 
! Uav ! Bss i Bsp I Bps ! Bpp ! B r r ! ! Uav ! Bss ! Bsp i Bps ! Bpp I B r r 
390 ! 1 .024 ! 0 . 9 0 9 ! 0 . 9 0 9 ! 1.044 ! 0 . 9 6 6 
395 1 . 0 5 0 ! 0 . 9 1 9 ! 0 . 9 1 9 ! 1 . 0 6 9 0 . 9 8 7 
400 ! 1 .042 ! 0 . 9 2 1 ! 0.921 ! 1 .066 ! 0 . 9 8 5 
405 1.051 ! 0 . 9 2 4 0 . 9 2 4 ! 1 .075 0.991 
410 1.051 ! 0 . 9 3 0 ! 0 . 9 3 0 ! 1 .075 ' 0 . 9 9 4 
415 1 .056 0 . 9 3 2 0 . 9 3 2 ! 1 .076 0 . 9 9 5 
420 ! 1.051 ! 0 . 9 2 7 ! 0 . 9 2 7 1 1 .078 ! 0 . 9 9 3 
425 1 . 0 5 3 0 . 9 3 3 0 . 9 3 3 ! 1 .080 0 . 9 9 7 
430 1.054 ! 0 . 9 3 3 ! 0 . 9 3 3 ! 1.078 0 . 9 9 5 
435 1 . 0 5 5 0 . 9 3 3 0 . 9 3 3 ! 1 .079 0 . 9 9 6 
440 1 .052 ! 0 . 9 3 0 ! 0 . 9 3 0 ! 1.078 0 . 9 9 4 
445 1 . 0 5 2 0 . 9 3 2 0 . 9 3 2 1 1 .080 0 . 9 9 4 
450 1 . 0 5 3 ! 0 . 9 2 B 0 . 9 2 8 ! 1 .080 0 . 9 9 4 
455 1.051 0 . 9 3 2 0 . 9 3 2 i 1 .078 0 . 9 9 5 
460 1 .056 ! 0 . 9 3 3 ! 0 . 9 3 3 ! 1.077 0 . 9 9 6 
465 1.061 0 . 9 2 6 0 . 9 2 6 ! 1 .073 0 . 9 9 6 
470 1 . 0 5 5 ! 0.931 0.931 ! 1 .080 0 . 9 9 6 
475 1 .053 0 . 9 3 0 0 . 9 3 0 ! 1.078 0 . 9 9 5 
480 1 . 0 5 5 0 . 9 3 3 0 . 9 3 3 ! 1.076 0 . 9 9 6 
485 1.051 0 . 9 3 1 0 . 9 3 1 i 1 .078 0 . 9 9 5 
490 1 . 0 5 5 0 . 9 3 5 0 . 9 3 5 ! 1.078 0 . 9 9 6 
495 1 . 0 5 6 0 . 9 3 5 0 . 9 3 5 ! 1 .079 0 . 9 9 7 
500 1 .056 0 . 9 3 4 0 . 9 3 4 i 1 .079 0 . 9 9 7 
505 1.057 0 . 9 3 5 0 . 9 3 5 ! 1 .078 0 . 9 9 8 
510 1 . 0 5 8 0 . 9 3 4 0.934 ! 1 .083 0 . 9 9 9 
515 : 1 . 0 5 8 0 . 9 3 5 0 . 9 3 5 : i . o s o 0 . 9 9 8 
520 1.057 0 . 9 3 5 0 . 9 3 5 ! 1 .083 0 . 9 9 9 
525 : 1 .057 0 . 9 3 2 0 . 9 3 2 i 1 .080 0 . 9 9 8 
530 1 . 0 5 8 0 . 9 3 5 0 . 9 3 5 : i . o s o 0 . 9 9 8 
535 : 1 . 0 5 8 0 . 9 3 2 : 0 . 9 3 2 : 1 .084 : 0 . 9 9 9 
540 : 1 .057 0 . 9 3 5 0 . 9 3 5 : l . o s i 0 . 9 9 9 
545 ! 1 . 0 5 8 : 0 . 9 3 4 ! 0 . 9 3 4 ! 1 .079 ! 0 . 9 9 9 
550 : 1 .056 . 0 . 9 3 7 ! 0 . 9 3 7 ! 1 .088 ! 1.001 
555 ! 1 . 0 5 8 i 0 . 9 3 4 ! 0 . 9 3 4 : 1 . 0 8 3 : 0 . 9 9 9 
560 : 1 . 0 6 0 : 0 . 9 3 5 : 0.921 : l . o s i : 0 . 9 9 9 
565 . 1 .056 ! 0 . 9 3 7 ! 0 . 9 2 4 1.080 1 0 . 9 9 9 
570 1.061 ! 0 . 9 3 7 ' 0.921 1.080 1 .000 
575 1.057 ! 0 . 9 3 8 ! 0 . 9 2 4 1.083 ! 1.001 
580 1.060 0 . 9 3 6 0 . 9 2 4 1.084 1.001 
585 1.058 ! 0 . 9 3 6 ! 0 .927 1.079 1.000 
590 1 .059 0 . 9 3 3 0 . 9 2 5 1.086 1.001 
595 1.055 ! 0.931 ! 0 . 9 2 2 1.083 0 . 9 9 8 
600 1 .059 0 . 9 3 2 0 . 9 2 6 1.083 1.000 
605 1 .056 ' 0 . 9 3 8 0 . 9 2 5 1.085 1.001 
610 1.059 0 . 9 3 8 0 . 9 2 4 1.088 1.002 
615 1 .060 0 . 9 3 4 0 . 9 2 4 1.083 1 . 0 0 0 
620 1 .058 0 . 9 3 6 0 . 9 2 7 1.079 1 .000 
625 1 .058 0 . 9 4 3 0 . 9 2 9 1.076 1.001 
630 1.061 0 . 9 4 0 0 . 9 2 4 1.074 1 .000 
635 1.055 0 . 9 3 7 0 . 9 2 9 1.079 1.000 
640 1 .059 0 . 9 3 5 0 . 9 1 9 1.083 0 . 9 9 9 
645 1 .058 0 . 9 3 3 0 . 9 1 9 1.077 0 . 9 9 7 
650 1.064 0.931 0 . 9 2 3 1 .083 1 . 0 0 0 
655 1.060 0 . 9 3 5 0 . 9 3 2 1.080 1 . 0 0 2 
660 1 .056 0 . 9 3 4 0 . 9 2 6 1.079 0 . 9 9 9 
665 1.056 0 . 9 3 2 0 . 9 2 9 1.076 0 . 9 9 8 
670 1.057 0 . 9 4 8 0 . 9 2 6 : 1 .072 1.001 
675 1.058 0 . 9 3 5 0.921 1 .082 0 . 9 9 9 
680 , 1 .062 0 . 9 2 8 0 . 9 2 6 ! 1 .079 0 . 9 9 9 
685 1.060 0 . 9 3 0 0 . 9 2 4 1.071 0 . 9 9 6 
690 : 1.061 0 . 9 3 7 0 . 9 2 2 : 1.076 . 0 . 9 9 9 
695 1 .055 0 . 9 3 5 0 . 9 2 4 1.078 0 . 9 9 8 
700 ! 1.057 • 0 . 9 4 3 0 . 9 1 8 ! 1 .069 : 0 . 9 9 6 
705 1 .060 0 . 9 3 2 0 . 9 1 5 1 .075 0 . 9 9 5 
710 : 1 .053 : 0 . 9 3 3 i 0 . 9 2 6 : 1.071 ! 0 . 9 9 6 
715 ! 1 .049 0 . 9 3 9 0 . 9 3 2 ! 1.078 0 . 9 9 9 
720 ! 1 .052 ! 0 . 9 3 0 : 0 . 9 2 8 : 1 .088 : 0 . 9 9 9 
725 : 1 .053 0 . 9 4 0 0 . 9 2 2 ! 1.076 0 . 9 9 8 
730 : 1 .055 : 0 . 9 3 5 i 0 . 9 1 7 : 1 .062 ! 0 . 9 9 2 
Uav . Bss ! Bsp : Bps ; Bpp ! B r r 
390 ! 1.089 ! 0.929 ! 0.929 : 1.123 ! 1.016 
395 ! 1.092 ! 0.959 ! 0.959 : 1.120 ! 1.029 
400 : 1.090 ! 0.946 ! 0.946 : i . U 6 ! 1.024 
405 : 1.102 I 0.956 ! 0.956 ! 1.129 ! 1.035 
410 : 1.102 I 0.959 ! 0.959 ! 1.129 ! 1.036 
415 ! 1.102 ! 0.965 ! 0.965 ! 1.128 ! 1.037 
420 ! : I.IOO ! 0.965 ! 0.965 ! 1.133 ! 1.037 
425 ! 1.097 ! 0.961 ! 0.961 ! 1.133 ! 1.036 
430 ! ! 1.099 ! 0.959 ! 0.959 : 1.132 ! 1.035 
435 ! ! 1.102 ! 0.961 ! 0.961 : 1.132 ! 1.036 
440 : 1.101 ! 0.960 ! 0.960 : 1.131 ! 1.036 
445 ! : 1.103 1 0.962 ! 0.962 : 1.133 ! 1.038 
450 : 1.104 ! 0.959 ! 0.959 ! 1.132 ! ! 1.037 
455 ! 1.099 ! 0.962 ! 0.962 : 1.132 ! 1.035 
460 : 1.103 ! 0.961 ! 0.961 ! ! 1.133 ! ! 1.038 
465 : 1.110 ! 0.954 ! 0.954 ! 1.129 ! ! 1.038 
470 ! 1.100 ! 0.960 ! 0.960 ! ! 1.133 ! 1.037 
475 ! 1.101 ! 0.962 : 0.962 : : 1.133 i ! 1.038 
480 : 1.097 ! 0.963 ! ! 0.963 ! 1.133 ! 1.037 
485 : 1.105 .' 0.963 ! 0.963 ! ! 1.132 ! 1 1.039 
490 I 1.103 i ! 0.962 ! : 0.962 : 1.137 ! 1.039 
495 : 1.101 ! 0.961 i ! 0.961 ! 1.136 ! 1.038 
500 ! l.ios : ! 0.959 ! 0.959 ! 1.136 ! 1.038 
505 : 1.104 : i 0.962 ! ! 0.962 ! 1.137 : 1.040 
510 i 1.103 ! 0.960 : 0.960 : 1.140 : 1.040 
515 I 1.101 ! ! 0.960 : 0.960 : 1.138 : 1.038 
520 : 1.102 : 0.962 : 0.962 i 1.137 ! 1.039 
525 ! 1.106 ! 0.964 ! 0.964 : 1.143 : 1.042 
530 : 1.102 ; 0.961 : 0.961 ! 1.145 : 1.041 
535 I 1.102 : 0.961 : 0.961 ! 1.136 : 1.039 
540 ! 1.104 : 0.959 : 0.959 : 1.137 ! 1.039 
545 : i.ioo : 0.960 : 0.960 ! 1.137 ! 1.039 
550 ! 1.107 ! 0.959 i 0.959 ! 1.138 : 1.040 
555 : 1.103 ; 0.959 : 0.959 ! 1.133 : 1.037 
560 : 1.099 ! 0.959 ! 0.956 I 1.139 ! 1.038 
:====: ======== ======= 3 = = = = = = = ====== =====: 
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Uav : Bss : Bsp ! Bps 1 Bpp ! Brr 
565 : 1.102 ! 0.960 ! 0.954 : 1.145 1 1.040 
570 ! 1.105 ! 0.957 ! 0.954 ! 1.141 ! 1.039 
575 ! 1.097 ! 0.958 ! 0.956 i 1.138 ! 1.037 
580 : 1.107 ! 0.963 ! 0.955 ! 1.137 ! 1.041 
585 : 1.104 ! 0.959 ! 0.950 ! 1.136 1 1.037 
590 i 1.106 ! 0.957 ! 0.958 ! 1.138 ! 1.040 
595 : l.ios ! 0.962 ! 0.955 ! 1.139 ! 1.041 
600 ! 1.110 ! 0.962 ! 0.957 ! 1.140 ! 1.042 
605 : l.ios ! 0.960 ! 0.957 ! 1.142 ! 1.041 
610 ! 1.107 ! 0.959 ! 0.960 ! 1.139 ! 1.042 
615 i 1.103 ! 0.960 ! 0.957 ! 1.139 ! ! 1.040 
620 ! 1.097 ! 0.959 ! 0.957 ! 1.136 ! 1.037 
625 ! ! 1.103 ! 0.963 I ! 0.957 : 1.135 : 1.039 
630 i : 1.101 ! 0.957 ! 0.962 ! 1.129 ! ! 1.037 
635 ! 1.101 ! ! 0.961 : ! 0.953 : 1.141 : 1.039 
640 ! ! 1.103 i ! 0.963 ! ! 0.950 ! 1.136 ! 1.038 
645 : 1.102 ! ! 0.961 ! 0.952 ! 1.139 ! 1.039 
650 ! 1.103 i ! 0.961 ! ! 0.951 : 1.135 : 1.038 
655 ! 1.104 : 0.960 : 0.959 ! 1.139 ! 1.040 
660 ! 1.103 : ! 0.964 ! ! 0.961 i 1.131 : 1.040 
665 : 1.103 : 0.956 ! 0.960 : 1.143 : 1.041 
670 ! 1.102 ! 0.961 : 0.957 : 1.139 : 1.040 
675 ! 1.101 ! 0.952 ! 0.957 ! ! 1.133 : 1.036 
680 : l.ios : 0.954 ! 0.965 ! 1.141 ! 1.042 
685 : l.ios : 0.955 : 0.951 ! 1 1.139 ! 1.038 
690 : 1.099 I 0.956 ! 0.956 ! ! 1.131 ! 1.035 
695 : 1.094 ! 0.957 ! 0.959 ! 1 1.130 ! 1.035 
700 ! l . i i i : 0.959 ! 0.957 ! : 1.130 : 1.039 
705 ! 1.092 : 0.956 ! 0.961 : 1.136 : 1.036 
710 : 1.104 : 0.959 ! 0.950 ! : 1.132 : 1.036 
715 ! 1.103 : 0.954 ! 0.963 ! 1.139 : 1.040 
720 ! 1.109 ! 0.950 ! 0.946 ! 1.129 ! 1.033 
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Uav : Bss i Bsp : Bps ! Bpp ' B r r 
390 , 1 . 0 9 9 ! 0 . 9 5 9 ! 0 . 9 5 9 1 1.127 1 .038 
395 1.124 0 . 9 7 6 0.976 1.142 1 . 0 5 4 
400 1.118 ! 0 . 9 7 0 ! 0 . 9 7 0 1.140 1.051 
405 1.128 0 . 9 8 6 0 . 9 8 6 1.151 1 .062 
410 ! 1 .126 ! 0 . 9 8 6 ! 0 . 9 8 6 1.152 1.061 
415 1 .130 0 . 9 9 0 0 . 9 9 0 1.157 1 .065 
420 , 1 .129 ! 0 . 9 8 8 ! 0 . 9 8 8 1.157 1 . 0 6 5 
425 1 .130 0 . 9 8 9 0 . 9 8 9 1.159 1 . 0 6 6 
430 1.129 ! 0 . 9 9 2 ! 0 . 9 9 2 1.161 1 .067 
435 1.127 0 . 9 9 3 0 . 9 9 3 1.155 1 .065 
440 1 .125 ! 0 . 9 9 0 0 . 9 9 0 1.157 1.064 
445 1 .130 0 . 9 8 9 0 . 9 8 9 1.156 1 .065 
450 1.127 ! 0 . 9 8 8 0 . 9 8 8 1.155 1 . 0 6 5 
455 1.126 0.991 0 . 9 9 1 1 .156 1.064 
460 1.127 0 . 9 9 0 0 . 9 9 0 1.159 1.066 
465 1 .134 0 . 9 8 3 0 . 9 8 3 1.153 1 . 0 6 6 
470 1.127 0 . 9 9 0 0 . 9 9 0 1.157 1 .065 
475 1.129 0 . 9 9 3 0 . 9 9 3 1.156 1.067 
480 1.134 0 . 9 9 1 0.991 1.157 1 .068 
485 1 .130 0 . 9 9 4 0 . 9 9 4 1.160 1 .069 
490 1 .132 0 . 9 9 3 0 . 9 9 3 1.160 1 .069 
495 1 .128 0 . 9 9 4 0 . 9 9 4 1.160 1 .068 
500 1.128 0 . 9 9 0 0 . 9 9 0 1.160 1.067 
505 1 .130 0 . 9 9 0 0 . 9 9 0 1.161 1 . 0 6 8 
510 1.134 0 . 9 9 1 0.991 1.160 1 . 0 6 9 
515 , 1 .130 0.991 0 . 9 9 1 1.163 , 1 .069 
520 1.131 0 . 9 8 9 0 . 9 8 9 1.166 1.070 
525 i 1 .132 0 . 9 9 2 0 . 9 9 2 ! 1.164 i 1.070 
530 1.126 0 . 9 9 1 0 . 9 9 1 1.166 1 . 0 6 8 
535 ! 1 .126 0 . 9 9 0 ! 0 . 9 9 0 ! 1 .165 : 1 .067 
540 1 .132 0.991 0 . 9 9 1 1.162 1.069 
545 ! 1 .135 : 0 . 9 9 6 ! 0 . 9 9 6 : 1 .165 : 1 .072 
550 : 1 .133 0 . 9 9 4 0 . 9 9 4 , 1.167 , 1.071 
555 : 1 .132 : 0 . 9 9 1 : 0.991 : 1.164 : 1.070 
560 ! 1 .127 ! 0.991 ' 0 . 9 9 4 ! 1 .165 : 1 . 0 6 9 
! Uav ! Bss ! Bsp ! Bps ! Bpp I B r r I 
565 •' 1.127 ! 0 . 9 9 2 ! 0 . 9 9 2 ! 1.164 I 1 .069 
570 ! 1.131 ! 0 . 9 9 3 ! 0 . 9 9 8 ! 1.163 ! 1.071 
575 ! 1.132 ! 0 . 9 9 0 ! 0 . 9 8 8 ! 1.165 ! 1 .069 
580 ! 1.130 ! 0 . 9 8 8 ! 0 . 9 9 2 ! 1.162 ! 1 .068 
585 ! 1.128 ! 0 . 9 8 8 ! 0 . 9 9 0 ! 1.165 ! 1 . 0 6 8 
590 ! 1.122 ! 0.991 ! 0 . 9 9 0 ! 1.164 ! 1.067 
595 ! 1.127 ! 0 . 9 9 0 ! 0 . 9 9 3 ! 1.168 ! 1.070 
600 I 1.134 ! 0 . 9 9 0 ! 0 . 9 8 7 ! 1 .163 ! 1 .069 
605 ! 1.130 ! 0 . 9 9 8 ! 0 . 9 8 7 ! 1 .162 I 1 . 0 6 9 
610 ! 1.132 ! 0 . 9 8 6 ! 0 . 9 8 4 ! 1.157 ! 1 .065 
615 ! 1.135 ! 0 . 9 9 0 ! 0 .991 ! 1.157 ! 1 .068 
620 ! 1.134 ! 0 . 9 9 0 ! 0 . 9 9 3 ! 1.159 ! 1 .069 
625 ! 1.138 ! 0 . 9 9 2 ! 0 . 9 9 2 I 1.154 ! 1 .069 
630 ! 1.131 ! 0 . 9 8 6 ! 0 . 9 9 7 ! 1.166 ! 1.070 
635 ! 1 .125 ! 0 . 9 8 9 ! 0 . 9 9 0 ! 1 .165 ! 1 .067 
640 ! 1.130 ! 0 . 9 8 7 ! 0 . 9 9 7 ! 1.164 ! 1 .070 
645 ! 1.124 ! 0 . 9 8 3 ! 0 . 9 9 3 I 1.158 ! 1 .065 
650 ! 1.137 ! 0 . 9 8 6 ! 0 . 9 9 9 ! 1.170 ! 1 .073 
655 ! 1.140 ! 0 . 9 9 2 ! 0 .991 ! 1.167 ! 1 .073 
660 ! 1 .143 ! 0 . 9 8 5 ! 0 . 9 9 9 ! 1.164 ! 1.073 
665 ! 1.144 ! 0 . 9 8 5 ! 0 . 9 9 5 ! 1.157 ! 1 .070 
670 ! 1.139 ! 0 . 9 9 0 ! 0 . 9 9 5 ! 1.168 ! 1.073 
675 ! 1 .133 ! 0 . 9 9 5 ! 0 . 9 9 6 ! 1 .169 ! 1 .073 
680 ! 1.136 ! 0 . 9 9 6 ! 0 . 9 9 5 ! 1.162 I 1.072 
685 ! 1.143 ! 0 . 9 8 7 i 0 .991 ! 1 .163 i 1.071 
690 ! 1 .139 ! 0 . 9 8 2 1 0 . 9 9 1 i 1 .164 ! 1 . 0 6 9 
695 ! 1 .135 ! 0 . 9 8 7 ! 1 .007 J 1.172 ! 1 .075 
700 ! 1.126 ! 0 . 9 8 8 1 1 . 0 0 5 ! 1.169 ! 1.072 
705 ! 1.136 ! 1 .000 ! 0 . 9 9 5 ! 1.167 ! 1.074 
710 ! 1 .143 ! 0 . 9 8 7 ! 0 . 9 9 6 ! 1 .163 ! 1.072 
715 ! 1.144 ! 0 . 9 8 7 ! 0 . 9 9 9 ! 1.166 ! 1.074 
720 ! 1.138 ! 0 . 9 9 0 ! 0 . 9 9 4 ! 1.157 ! 1 .070 
725 ! 1.150 ! 0 . 9 8 5 ! 0 . 9 9 9 ! 1.162 ! 1.074 
730 ! 1.124 ! 0 . 9 8 5 ! 1 .006 ! 1.169 ! 1.071 
I Wav ! Bss ! Bsp ! Bps ! Bpp ! B r r ! 
! 390 ! 1.087 ! 0.9.5 ! 0.965 ! 1.096 ! 1.0S8 1 
! 395 i 1.111 I 0.993 ! 0.993 ! 1.111 ! 1.051 ! 
i 400 ! 1.104 ! 0.985 ! 0.985 ! 1.110 i 1.046 I 
! 405 ! 1.116 ! 0.991 ! 0.991 ! 1.119 ! 1.054 ! 
! 410 ! 1.116 ! 0.994 ! 0.994 ! 1.120 ! 1.055 ! 
! 415 ! 1.120 ! 0.995 I 0.995 ! 1.126 ! 1.059 ! 
! 420 ! 1.123 ! 0.999 ! 0.999 ! 1.123 i 1.060 ! 
! 425 ! 1.121 ! 0.998 ! 0.998 ! 1.125 ! 1.060 ! 
! 430 ! 1.112 ! 0.995 ! 0.995 ! 1.125 i 1.057 ! 
! 435 ! 1.116 ! 0.995 ! 0.995 ! 1.126 ! 1.059 I 
! 440 ! 1.113 ! 0.998 ! 0.998 ! 1.123 ! 1.058 ! 
! 445 ! 1.117 ! 0.999 ! 0.999 ! 1.124 ! 1.059 ! 
: 450 : i . i i 7 : 1.000 : 1.000 : 1.123 : 1.059 : 
! 455 ! 1.119 I 0.999 ! 0.999 ! 1.128 i 1.061 ! 
! 460 I 1.119 ! 0.998 ! 0.998 ! 1.127 1 1.061 i 
! 465 ! 1.128 I 0.993 ! 0.993 ! 1.121 i 1.062 ! 
! 470 ! 1.121 ! 0.999 ! 0.999 ! 1.128 ! 1.061 ! 
! 475 ! 1.121 ! 0.999 ', 0.999 i 1.128 ! 1.062 '. 
! 480 ! 1.125 ! 1.000 ! 1.000 ! 1.129 ! 1.064 ! 
! 485 ! 1.122 ! 0.998 i 0.998 ! 1.125 ! 1.061 ! 
! 490 1 1.122 '. 0.998 ! 0.998 ! 1.125 ! 1.061 ! 
! 495 ! 1.123 ! 1.004 ! 1.004 ! 1.129 ! 1.065 ! 
: 500 : 1.122 : 1.004 : 1.004 \ 1.12B \ 1.064 1 
: 505 : 1.126 : 1.002 i 1.002 \ 1.127 i I.OM : 
: 510 : 1.124 ; 1.000 : 1.000 : 1.125 : 1.063 : 
! 515 ! 1.122 ! 1.000 ! 1.000 ! 1.133 ! 1.064 ! 
! 520 i 1.120 ! 0.999 ! 0.999 ! 1.128 ! 1.062 ! 
! 525 ! 1.121 : 1.001 ! 1.001 ! 1.130 i 1.063 ! 
: 530 i 1.121 : 1.003 : 1.003 i 1.131 : 1.065 : 
! 535 ! 1.119 ! 1.003 ! 1.003 ! 1.126 ! 1.064 ! 
! 540 ! 1.121 ! 1.004 ! 1.004 1 1.125 ! 1.063 1 
! 545 ! 1.125 ! 1.001 ! 1.001 ! 1.129 ! 1.064 ! 
! 550 ! 1.123 ! 1.005 ! 1.005 i 1.125 ! 1.064 ! 
! 555 ! 1.123 ! 1.004 ! 1.004 ! 1.128 ! 1.065 ! 
! 560 ! 1.123 1 1.003 ! 1.003 1 1.128 i 1.065 ! 
! Wav ! Bss ! Bsp ! Bps ! Bpp ! B r r 
! 565 ! 1.124 ! 1.000 ! 1.001 ! 1.122 ! 1.062 I 
! 570 ! 1.127 ! 1.005 ! 1.004 ! 1.125 I 1.065 ! 
! 575 ! 1.125 ! 1.003 ! 1.004 i 1.129 1 1.065 ! 
! 580 ! 1.126 ! 1.000 ! 0.999 ! 1.125 ! 1.063 ! 
! 585 ! 1.128 ! 1.002 ! 1.001 ! 1.123 I 1.064 I 
! 590 ! 1.129 ! 1.003 ! 1.008 ! 1.125 ! 1.066 ! 
i 595 ! 1.126 ! 1 .007 ! 1.006 ! 1.130 ! 1.067 i 
! 600 ! 1.122 i 1.005 ! 1.010 1 1.130 ! 1.067 1 
! 605 ! 1.130 ! 1.003 ! 1.007 ! 1.130 ! 1.067 ! 
: 610 ; l . i so : l .oo i : 1.001 : 1.131 . 1.066 ; 
! 615 ! 1.131 ! 0.999 ! 1.008 ! 1.130 ! 1.067 ! 
! 620 I 1.137 ! 1.005 ! 1.004 ! 1.134 ! 1.070 ! 
; 625 : i . i 3 i : 1.004 : l .oos : 1.133 : 1.069 : 
i 630 ! 1.129 .' 1.006 ! 1.003 ! 1.126 ! 1.066 I 
: 635 : 1.124 : 0.999 : 1.004 : 1.131 : 1.064 : 
! 640 ! 1.129 1 1.003 ! 1.007 ! 1.127 ! 1.067 ! 
! 645 ! 1.129 I 1.004 ! 1.012 ! 1.120 1 1.066 ! 
: 650 : 1.127 : 1.003 : 1.014 : 1.127 : 1.068 : 
i 655 i 1.130 ! 1.008 ! 1.010 i 1.126 ! 1.068 ! 
: 660 : 1.133 : 1.000 : 1.013 : 1.118 : 1.066 : 
: 665 i 1.124 : 1.000 : 1.019 : 1.114 : 1.064 : 
: 670 : 1.127 : 0.994 i 1.010 i 1.124 i 1.064 1 
: 675 ; 1.12B : 1.005 : 1.014 1 1.121 : 1.067 ; 
! 680 ! 1.125 ! 0.995 ! 1.009 ! 1.125 ! 1.063 ! 
: 685 : 1.131 : 1.001 : 1.013 i 1.128 : 1.068 : 
i 690 ! 1.125 ! 1.006 I 1.022 ! 1.129 ! 1.070 ! 
I 695 1 1.129 ! 1.006 ! 1.016 '. 1.123 i 1.068 ! 
! 700 ! 1.117 ! 1.003 ! 1.011 ! 1.121 ! 1.063 ! 
! 705 ! 1.123 ! 1.008 ! 1.011 ! 1.127 ! 1.067 ! 
! 710 1 1.146 ! 1.006 ! 1.017 ! 1.107 ! 1.069 ! 
: 715 : 1 .U6 : 0.999 : 1.016 : 1.122 : 1.063 ; 
! 720 ! 1.129 ! 1.004 ! 0.994 ! 1.132 ! 1.065 I 
! 725 ! 1.144 ! 0.996 ! 1.003 ! 1.121 ! 1.066 ! 
! 730 ! 1.133 ! 1.005 ! 0.995 ! 1.126 ! 1.065 ! 
! Uav ! Bss ! Bsp ! Bps ! Bpp ! B r r ! 
! 390 ! 1.087 ! 0.984 ! 0.984 ! 1.08E ! 1.027 ! 
! 395 ! 1.103 ! 0.989 ! 0.989 ! 1.093 ! 1.043 ! 
! 400 ! 1.103 ! 0.988 ! 0.988 ! 1.090 ! 1.042 ! 
! 405 ! 1.109 1 0 . 9 9 2 ! 0.992 ! 1.103 ! 1.049 ! 
! 410 ! 1.112 ! 0 .996 i 0 .996 ! 1.106 ! 1.052 I 
! 415 ! 1.116 ! 1.003 i 1.003 ! 1.107 ! 1.055 ! 
: 420 ; i .H5 i l .ooo : I.OOO i 1.107 : 1.054 : 
! 425 ! 1.120 ! 1.002 ! 1.002 ! 1.107 i 1.056 i 
: 430 : l . i i s : 1.000 : 1.000 : 1.107 : 1.054 : 
i 435 : 1.116 : 1.004 : 1.004 : 1.110 : 1.056 : 
! 440 ! 1.117 ! 1.005 ! 1.005 ! 1.108 ! 1.057 i 
! 445 i 1.114 ! 1.004 i 1.004 I 1.108 ! 1.056 ! 
: 450 ; i . i i 3 : 1.005 : 1.005 : 1.109 : 1.056 : 
i 455 ! 1.114 : 1.007 : 1.007 : 1.109 i 1.057 ! 
; 460 : 1.120 : 1.005 : 1.005 : l . i o a : LOSS : 
i 465 : 1.126 : 1.000 : 1.000 : 1.104 : 1.060 : 
: 470 : 1.116 : 1.006 : 1.006 : 1.109 : 1.058 i 
! 475 ! 1.118 ! 1.004 ! 1.004 ! 1.103 ! 1.057 ! 
: 480 i 1.H6 i 1.006 : 1.006 : l . i o s : 1.057 i 
485 i 1.120 ! 1.006 ! 1.006 ! 1.109 ! 1.059 ! 
490 : 1.122 : l . o o s : l . o o s : 1.115 : 1.062 : 
495 : 1.121 : 1.007 : 1.007 : 1.116 i 1.061 i 
500 : 1.120 : 1.006 : 1.006 i 1.112 : 1.060 i 
505 ! 1.120 ! 1.006 ! 1.006 ! 1.110 ! 1.060 ! 
510 : 1.123 : 1.003 : 1.003 : i . : i 3 : 1.061 : 
515 ! 1.123 ! 1.007 ! 1.007 ! 1.114 ! 1.062 ! 
520 : i . i i 9 : 1.006 : 1.006 : 1.106 : 1.059 : 
525 i 1.121 : 1.006 : 1.006 : 1.108 : 1.059 : 
530 : 1.120 : 1.005 : 1.005 : 1.106 : 1.058 : 
535 ! 1.123 ! 1.005 ! 1.005 ! 1.110 ! 1.060 ! 
540 •' 1.119 i 1.005 ! 1.005 ! 1.114 I 1.061 ! 
545 ! 1.123 ! 1.007 ! 1.007 ! 1.113 ! 1.061 ! 
550 ! 1.126 ! 1.006 ! 1.006 i 1.110 ! 1.062 ! 
555 ! 1.129 ! 1.008 ! 1.008 I 1.110 ! 1.063 i 
560 ! 1.129 ! 1.008 ! 1.006 ! 1.113 ! 1.064 ! 
! Uav ! Bss ! Bsp ! Bps ! Bpp ! Brr ! 
! 565 ! 1.126 ! 1 .005 ! 1 .005 ,' 1.110 I 1 .062 ! 
! 570 ! 1.122 i 1 .007 ! 1 .007 ! 1.111 ! 1 . 0 6 2 ! 
! 575 ! 1.123 ! 1 .009 I 1 .007 ! 1.111 ! 1.063 ! 
! 580 ! 1.119 ! 1 .006 \ 1.007 ! 1.116 ! 1.062 ! 
! 585 ! 1.119 ! 1 .007 ! 1 . 0 0 5 ! 1.115 ! 1 .062 ! 
! 590 ! 1.125 ! 1 .004 ', 1 . 0 0 5 ! 1.118 i 1 . 0 6 3 ! 
! 595 ! 1.127 ! 1 .006 ! 1 .008 1 1.106 ! 1 .062 ! 
', 600 ', 1 .123 ', 1 . 0 0 8 ! 1 . 0 0 3 I 1.119 ! 1 . 0 6 3 1 
: 605 : 1.119 : 1.010 : l . o o s : 1.111 : 1 .062 : 
! 610 i 1.128 ! 1 . 0 0 8 i 1 . 0 0 8 i 1 .108 ! 1 .063 1 
! 615 ! 1.129 ! 1 .003 ! 1.010 ! 1.107 ! 1 .062 ! 
! 620 ! 1 .130 ! 1.001 ! 1 . 0 0 8 ! 1.111 I 1 .063 ! 
: 625 i 1.130 : l . o o s : l . o n : 1.105 : 1 .063 : 
'. 630 i 1 .120 I 1 .004 ! 1 . 0 0 9 ! 1.103 i 1 .059 ! 
: 635 : i . H 9 : 1.012 : 1.006 : 1.113 : 1.063 : 
640 ! 1.122 ', 1 .006 I 1.011 ! 1.110 I 1 .063 ! 
! 645 ! 1.115 ! 1 .007 ! 1.010 ! 1.111 ! 1.061 ! 
! 650 1 1.129 1 1 .006 ! 1 .015 1 1 .109 ! 1 . 0 6 5 ! 
: 655 : 1.128 : 1.002 : 1.012 : 1.110 : 1 .063 : 
! 660 I 1.132 ! 1 .006 ! 1 . 0 0 5 ! 1.106 1 1.062 1 
! 665 ! 1.122 ! 1.004 ! 1 .013 I 1.112 ! 1 .063 ! 
! 670 ! 1.131 '. 1 .009 1 1 .015 i 1.116 i 1 . 0 6 8 I 
! 675 ! 1.135 ! 1 .003 ! 1.010 ! 1.111 ! 1 .065 ! 
! 680 I 1.121 ! 1 .015 '. 1.011 ! 1.118 ! 1.067 i 
: 685 : 1.129 i l . o i o : l . o i i : 1.111 : 1.067 : 
i 690 ; 1.124 : 1 .006 : 1.006 : 1.105 : 1.O6O 1 
! 695 ! 1.129 ! 1 .000 ! 1.011 ! 1 .099 ! 1 .060 ! 
', 700 1 1 .135 I 1.011 ! 1 .018 '. 1 .098 ! 1 . 0 6 6 ! 
! 705 ! 1.116 ! 1 .009 ! 1.016 ! 1.105 ! 1 .062 ! 
710 ! 1.129 ! 1.022 ! ! 1.021 ! i . i i 4 : 1.072 
715 ! ! 1.129 ! ! 1 .022 ! : 1 .026 : ; l . n o ! ! 1 .072 
720 ! 1.122 : 1 .008 ! 1.017 ! 1.109 ! 1.064 
725 ! 1.137 ! 1.013 ! : l . o n i 1.103 ! ! 1 . 0 6 6 
730 ! 1.134 : 1 .002 : l . o i s : 1.110 ! 1 .065 
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! Uav ! Bss : Bsp : Bps ! Bpp ; Brr ! ! Uav ! Bss : Bsp : Bps : Bpp : Brr ! 
: 390 : 1.093 : 0.970 : 0.970 ! 1.051 : 1.018 : : 565: 1.121 : 1.001 ! l . o o i : 1.099 ! 1.056 ! 
! 395 ! 1.102 0.987 0.987 , 1.090 1.040 ! ! 570 1.125 : 1.004 1.005 1.102 1.059 ! 
: 400 : 1.103 0.987 0.987 ! 1.080 : 1.036 : : 575 : 1.120 : 1.003 ! 1.004 : 1.102 ! 1.057 ! 
! 405 : 1.111 0.987 0.987 1.090 ' 1.044 : ! 580 1.121 : 1.004 1.004 ' 1.102 1.058 : 
i 410 ! 1.113 0.993 0.993 ! 1.086 ! 1.045 : ! 585 t 1.122 : 1.004 : 1.005 ! 1.096 ! 1.057 : 
: 415 : 1.114 0.998 0.998 1.093 1.050 : ! 590 1.119 ! 1.002 l .ooo : 1.098 1.055 ! 
! 480 : 1.118 0.996 0.996 : 1.090 ! 1.049 ! ! 595 ! 1.122 ; 1.002 ! 0.999 : 1.098 : 1.055 : 
i 425 : 1.114 1.000 1.000 1.096 1.051 i : 600 1.124 1.006 1.003 1.099 1.058 : 
! 430 ! 1.110 0.998 0.998 1.096 i 1.050 : ! 605 1 1.125 ! 1.006 : 1.004 : 1.100 : 1.059 : 
! 435 1 1.117 1.003 1.003 1.095 1.052 ! : 610 1.124 1.001 1.001 1.108 1.059 ! 
i 440 ! 1.113 0.999 0.999 1.092 1.050 : : 615 : 1.126 : 1.001 i 1.009 : 1.098 ! 1.058 : 
! 445 ! 1.114 0.997 0.997 1.092 1.050 ! ! 620 1.127 1.011 1.005 1.100 1.061 : 
: 450: 1.114 1.000 1.000 1.098 1.052 : ! 625 1 1.130 : 1.008 1.004 : 1.103 ! 1.061 : 
! 455 ! 1.115 0.999 0.999 1.096 1.050 : ! 630 1.132 1.012 1.011 1.097 1.063 : 
! 460 ! 1.116 1.001 1.001 1.097 1.052 t ! 635 1.133 . 1.008 i . o i o : 1.098 ! 1.062 ! 
: 465 : 1.124 0.999 0.999 1.089 1.053 ! ! 640 1.127 1.011 1.009 1.101 1.062 : 
! 470 ! 1.119 1.001 1.001 1.093 1.053 : ! 645 1.125 1.008 1.009 1.097 1.060 ! 
! 475 ! 1.118 1.001 1.001 1.091 1.052 : ! 650 1.137 1.004 1.010 1.103 1.064 ! 
i 480 : 1.117 1.000 1.000 1.094 1.052 : ! 655 1.137 1.005 1.014 1.094 1.062 : 
: 485 : 1.117 1.002 1.002 1.094 1.053 : ! 660 1.136 1.005 1.007 1.090 1.059 ! 
: 490 : 1.120 0.997 0.997 1.101 1.054 : i 665 1.129 1.006 1.011 1.091 1.059 ! 
! 495 ! 1.119 1.001 1.001 1.100 1.054 ! ! 670 1.126 1.004 1.017 1.103 1.062 : 
: 500 : 1.119 0.999 0.999 1.098 1.054 ! ! 675 1.134 1.005 1.008 1.099 1.062 : 
: 505 : 1.119 0.998 0.998 1.098 1.054 ! 1 680 1.128 1.005 1.006 1.102 1.060 : 
! 510 ! 1.119 1.002 1.002 1.098 1.055 : ! 685 1.125 1.008 1.010 1.107 1.063 : 
: 515 : 1.119 ! 1.000 ! 1.000 1.100 1.054 ! ! 690 1.137 1.012 1.014 1.095 1.064 : 
! 520 ! 1.120 0.999 0.999 1.098 1.054 : ! 695 1.141 1.007 1.018 1.104 1.067 ! 
: 525 : 1.122 ! 1.003 ! 1.003 1.100 1.056 : ! 700 1.127 1.005 1.012 1.095 1.060 : 
: 530 : 1.118 1.002 1.002 1.096 1.054 I ! 705 1.137 1.008 1.021 1.098 1.066 ! 
i 535 ! 1.119 : l . o o i ! i.OOl 1.095 1.054 ! ! 710 1.136 1.011 1.017 1.113 1.069 ! 
! 540 : 1.124 1.002 1.002 1.097 1.056 : ! 715 1.140 1.013 1.015 1.111 1.070 ! 
: 545: 1.120 ' 1.003 : l .oos 1.095 1.055 ! ! 720 1.140 1.005 1.004 1.110 1.065 : 
! 550 i 1.123 1.005 1.005 1.098 1.058 : ! 725 1.146 1.025 1.006 1.111 1.072 : 
: 555 : 1.121 : l .oos : l .oos 1.099 1.058 : ! 730 1.147 0.997 ! 1.014 1.095 i 1.064 : 
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Uav ! Bss : Bsp : Bps ! Bpp ! B r r 
390 ! 1.091 ! 0.942 ! 0.942 ! 1.058 ! 1.009 
395 ! 1.109 ! 0.974 ! 0.974 ! 1.066 ! 1.027 
400 ! 1.108 ! 0.971 ! 0.971 ! 1.070 ! 1.028 
405 ! 1.113 ! 0.976 ! 0.976 ! 1.078 ! 1.034 
410 i 1.114 ! 0.980 ! 0.980 ! 1.078 ! 1.037 
415 : 1.119 ! 0.986 ! 0.986 i 1.078 : 1.040 
420 : 1.116 ! 0.982 ! 0.982 : i . o s o ! 1.037 
425 i 1.120 ! 0.984 ! 0.984 .' 1.084 : 1.041 
430 : i . H 5 ! 0.982 ! 0.982 1 1.082 i 1.037 
435 : 1 . H 5 ! 0.983 ! 0.983 ! 1.082 ! 1.039 
440 : 1.118 ! 0.983 ! 0.983 i 1.083 ! 1.039 
445 : 1.121 '. 0.986 ! 0.986 1 1.079 ; i . 0 4 i 
450 : i . U 6 ! 0.985 ! 0.985 ! 1.083 ! 1.040 
455 : 1.118 ! 0.983 ! 0.983 ! 1.084 ! : 1.040 
460 : 1.121 ! 0.987 ! 0.987 ! 1.086 ! 1.043 
465 : : l . i s o ! 0.980 I ! 0.980 ! 1.080 ! ! 1.043 
470 ! ! 1.118 ! 0.987 ! 0.987 ! 1.083 i ! 1.041 
475 ! 1.123 i ! 0.986 i ! 0.986 ! ! 1.087 ! 1.043 
480 ! ! 1.122 ! 0.986 ! 0.986 i ! 1.086 ! ! 1.043 
485 ! 1.120 ! ! 0.987 ! ! 0.987 ! 1 1.087 ! 1.044 
490 ! 1 1.119 ! ! 0.984 ! 0.984 ! ! 1.089 ! 1.044 
495 ! 1.121 ! 0.988 I 0.988 : 1.090 ! 1.045 
500 : 1.121 ! ! 0.989 ! ! 0.989 ! 1.091 : 1.046 
505 ! 1.123 : 0.990 ; 0.990 ! 1.088 : 1.046 
510 : 1.126 I 0.991 ! 0.991 ! 1.086 : 1.047 
515 i 1.126 : 0.989 ! 0.989 ! 1.083 : 1.045 
520 : 1.125 : 0.991 ! 0.991 ! 1.084 : 1.046 
525 ! 1.125 ! 0.991 ! 0.991 : 1.088 : 1.047 
530 : 1.120 ! 0.989 1 0.989 ! 1.091 ! 1.045 
535 : 1.124 i 0.993 ! 0.993 ! 1.088 : 1.047 
540 ! 1.129 ! 0.991 J 0.991 : 1.088 : 1.049 
545 ! 1.123 : 0.992 ! 0.992 ! 1.087 ! 1.047 
550 ! 1.124 ! 0.990 ! 0.990 I 1.085 : 1.045 
555 ! 1.118 ! 0.991 : 0.991 ! 1.085 ! 1.043 
560 : 1.122 : 0.989 ! 0.981 : 1.091 ! 1.046 
! Uav ! Bss ! Bsp ! Bps ! Bpp ! B r r 
! 565 ! 1.127 ! 0 . 9 9 3 ! 0 . 9 8 3 ! 1 .085 ! 1.047 ! 
! 570 ! 1 .123 ! 0 . 9 9 2 I 0 . 9 8 3 ! 1 .086 ! 1.046 I 
! 575 ! 1.123 ! 0 . 9 8 9 ! 0 . 9 8 7 ! 1.091 ! 1 .048 ! 
! 580 ! 1.126 ! 0.991 \ 0 . 9 8 4 ! 1 .088 ! 1.047 ! 
! 585 ! 1.130 ! 0 . 9 9 3 ! 0 . 9 8 6 ! 1 .088 ! 1 .049 ! 
! 590 ! 1.130 ! 0 . 9 9 4 ! 0 . 9 9 2 ! 1 .089 ! 1.051 ! 
! 595 ! 1.127 ! 0 . 9 9 4 ! 0 . 9 9 2 ! 1 .090 ! 1.051 ! 
! 600 ! 1.129 ! 0 . 9 8 9 ! 0 . 9 9 4 ! 1.091 ! 1.051 ! 
! 605 ! 1.127 ! 0 . 9 8 7 ! 0 . 9 8 9 ! 1.091 ! 1 .049 ! 
! 610 ! 1.128 ! 0 . 9 9 2 ! 0 . 9 8 7 ! 1.094 ! 1 .050 ! 
! 615 ! 1.132 ! 0 . 9 9 6 ! 0 . 9 8 7 1 1 .089 ! 1.051 ! 
! 620 ! 1.132 ! 0 . 9 9 5 I 0 .991 i 1 .099 i 1.054 ! 
! 625 ! 1.134 ! 0 . 9 9 4 ! 0 . 9 8 7 i 1 .095 ! 1 . 0 5 3 i 
! 630 ! 1.127 ! 0 . 9 8 8 ! 0 . 9 9 3 ! 1 .093 ! 1 .050 ! 
! 635 ! 1.128 ! 0 . 9 9 7 ! 0 . 9 9 5 ! 1 .094 ! 1 .054 I 
! 640 ! 1.122 ! 0 . 9 9 3 ! 0 .991 ! 1.097 ! 1.051 ! 
! 645 ! 1.126 ! 0 . 9 9 2 ! 0 . 9 8 8 ! 1 .083 ! 1 .047 i 
! 650 ! 1.134 I 0.991 ! 0 . 9 8 8 ! 1.089 ! 1.051 ! 
! 655 ! 1.146 ! 0.991 ! 0 . 9 9 2 ! 1.088 ! 1 .054 ! 
! 660 ! 1.141 ! 0 . 9 8 9 ! 0 . 9 9 3 ! 1 .092 ! 1 .054 ! 
! 665 ! 1.138 ! 0 . 9 9 2 ! 0 . 9 9 6 ! 1 .079 ! 1.051 ! 
! 670 ! 1.127 ! 0 . 9 9 0 '. 0 . 9 9 6 ! 1 .093 ! 1 .051 ! 
! 675 ! 1.134 ! 0.991 ! 0 . 9 9 7 ! 1 .086 ! 1 .052 ! 
1 680 ! 1.126 i 0 . 9 9 7 ! 0 . 9 9 3 I 1.087 ! 1.051 ! 
: 685 : 1.128 : 1.009 : 0 . 9 8 4 : 1.097 : 1.054 i 
! 690 ! 1.137 ! 0 . 9 9 9 ! 0 . 9 8 8 ! 1 .094 ! 1 .054 ! 
! 695 ! 1.139 ! 0 . 9 9 9 ! 0 . 9 9 5 I 1 .094 ! 1 .057 ! 
! 700 ! 1.140 ! 0 . 9 9 2 ! 1 . 0 0 0 ! 1 .092 ! 1 .056 ! 
! 705 ! 1.130 ! 0 . 9 8 5 ! 0 . 9 8 7 ! 1.087 ! 1.047 I 
! 710 ! 1.139 I 0 . 9 9 8 ! 1 . 0 0 0 ! 1.094 ! 1 .058 ! 
! 715 ! 1 .129 ! 1 .005 ! 0 . 9 9 6 ! 1 .096 ! 1 .057 ! 
! 720 ! 1 .125 ! 0 . 9 9 6 ! 0 . 9 8 9 ! 1 .093 ! 1.051 ! 
! 725 i 1.144 ! 1.011 ! 0 . 9 9 3 1 1 .090 ! 1 .059 ! 
! 730 ! 1.133 ! 0 . 9 9 5 ! 0 . 9 7 9 i 1.081 ! 1.047 I 
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! Uav Bss Bsp Bps Bpp Brr ! 
! 390 1.099 0.921 0.921 1.034 0.989 : 
! 395 1.112 ! 0.945 1 0.945 1.046 1.008 ! 
i 400 1.109 0.941 0.941 1.051 1.005 : 
! 405 1.118 0.947 1 0.947 1.060 1.014 i 
! 410 1.119 0.947 0.947 1.058 1.016 : 
! 415 1.119 0.949 0.949 1.064 1.018 : 
! 420 1.123 0.951 0.951 1.064 1.019 : 
! 425 1.125 0.952 0.952 1.066 1.021 i 
! 430 1.124 0.955 0.955 1.067 i.02i : 
! 435 1.124 , 0.955 0.955 1.067 i.02i : 
! 440 1.119 0.954 0.954 1.064 1.018 : 
! 445 1.125 0.954 0.954 1.064 1.020 : 
! 450 1.124 0.955 0.955 1.069 1.021 ! 
! 455 1.124 0.957 0.957 1.064 i.02i : 
! 460 1.122 0.956 0.956 1.064 1.020 ! 
! 465 1.131 0.951 0.951 1.060 1.022 : 
! 470 1.125 0.958 0.958 1.069 1.023 : 
! 475 1.126 0.956 0.956 1.067 1.023 : 
! 480 1.127 0.957 0.957 1.066 1.023 : 
i 485 1.128 0.958 0.958 1.071 1.025 : 
! 490 1.130 0.957 0.957 1.070 1.025 ! 
! 495 1.126 0.957 0.957 1.069 1.024 i 
! 500 1.122 0.960 0.960 1.066 1.023 : 
i 505 1.129 0.958 0.958 1.070 1.025 : 
i 510 i 1.133 0.960 0.960 1.071 1.026 : 
! 515 1.132 0.960 0.960 1.075 1.02B : 
: 520 : 1.127 0.960 0.960 1.076 1.027 ! 
i 525 1.127 0.959 0.959 1.076 1.028 ! 
: 530: 1.128 0.961 0.961 1.075 1.028 ! 
'. 535 1.135 0.962 0.962 1.075 1.030 ! 
: 540 : 1.134 : 0.960 0.960 . 1.072 ! 1.028 : 
! 545 1 1.132 0.961 0.961 1.071 1.029 : 
! 550 ! 1.133 : 0.962 : 0.962 ! 1.072 ! 1.030 : 
! 555 ! 1.134 0.969 0.969 1.072 1.031 ! 
! 560 ! 1.137 : 0.964 : 0.949 ! 1.075 : l . o s i : 
! Uav ! Bss ! Bsp ! Bps ! Bpp ! Brr ! 
=======: : : : : : : : : ======== ======== ======== 
: uav : Bss : Bsp Bps ! Bpp Brr ! 
: 390 : 1.105 0.869 0.869 : 0.970 0.948 : 
! 395 : 1.110 i 0.885 0.885 : 1.001 0.963 : 
: w o i 1.108 0.879 0.879 0.998 0.961 : 
! 405 ! 1.114 0.889 0.889 I 1.008 0.969 ! 
i 410 ! 1.115 0.892 0.892 1.008 0.970 : 
! 415 ! 1.117 0.891 0.891 ! 1.015 0.972 ! 
: 4ao : 1.117 0.895 0.895 1.016 0.974 ! 
i 425 : 1.118 0.895 0.895 : 1.015 0.973 : 
: 430 : 1.122 0.894 0.894 1.015 0.974 ! 
: 435 : 1.119 0.893 0.893 1.014 0.973 : 
: 440 : 1.119 0.894 0.894 1.019 0.975 ! 
! 445 ! 1.119 0.892 0.892 1.017 0.974 : 
! 450 : 1.122 0.895 0.895 1.016 0.975 ! 
i 455 : 1.120 0.898 0.898 1.017 0.976 ! 
: 460 : 1.121 0.895 0.895 1.014 0.975 ! 
! 465 ! 1.127 0.891 0.891 1.011 0.976 ! 
! 470 : 1.124 0.898 0.898 1.019 0.978 ! 
! 475 ! 1.125 0.898 0.898 1.018 0.979 : 
: 480 : 1.123 0.898 0.898 1.019 0.979 : 
! 485 ! 1.121 0.900 0.900 1.019 0.978 ! 
! 490 ! 1.127 0.900 0.900 1.019 0.980 : 
! 495 ! 1.124 0.901 0.901 1.020 0.980 ! 
! 500 : 1.126 0.904 0.904 1.019 0.981 ! 
: 505 : 1.128 0.902 0.902 1.020 0.981 ! 
! 510 : 1.131 0.904 0.904 1.023 0.983 : 
! 515 ! 1.128 0.905 0.905 1.022 0.983 : 
: 520 : 1.127 0.903 0.903 1.026 0.983 ! 
: 525 : 1.126 0.903 0.903 1.026 0.983 : 
i 530 i 1.127 0.907 0.907 1.027 0.984 : 
: 535 : 1.131 0.903 0.903 1.026 0.984 i 
: 540 : 1.133 0.907 0.907 1.027 0.987 ! 
I 545 ! 1.130 0.907 0.907 1.028 0.987 ! 
! 550 i 1.132 0.910 0.910 1.030 0.988 : 
! 555 ! 1.133 0.909 0.909 1.029 0.988 ! 
: 560 : 1.129 0.908 0.B81 1.029 0.987 ! 
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! Uav Bss Bsp Bps Bpp B r r ! Uav Bss Bsp Bps Bpp B r r 
! 390 0.981 0 . 8 3 3 0 . 8 3 3 1 .023 0.912 565 1.002 0 . 8 6 9 0.851 1.050 0 . 9 4 3 
! 395 0 . 9 9 4 0 . 8 6 3 0 . 8 6 3 1.043 0 . 9 3 6 570 1.006 0 . 8 6 8 0 . 8 4 6 1.054 0.944 
! 400 0 . 9 9 4 0 . 8 5 5 0 . 8 5 5 1.042 0 . 9 3 2 575 0 . 9 9 8 0 . 8 6 7 0 . 8 4 9 1.049 0.941 
! 405 1.004 0 . 8 5 7 0 . 8 5 7 1.048 0 . 9 3 8 580 1.005 0.870 0 . 8 4 9 1.053 0 . 9 4 5 
! 410 1.007 0.861 0.861 1 .053 0.941 585 1.001 0 . 8 6 5 0 . 8 4 9 1.050 0.941 
! 415 1 . 0 0 8 0 . 8 6 4 0 . 8 6 4 1 .050 0 . 9 4 2 590 1.003 0 . 8 6 9 0 . 8 4 9 1.055 0 . 9 4 4 
! 420 1.004 0 . 8 6 7 0 . 8 6 7 1 .052 0 . 9 4 3 595 0 . 9 9 4 0 . 8 6 5 0 . 8 5 0 1.048 0 . 9 3 9 
! 425 1 . 0 0 8 0 . 8 6 6 0 . 8 6 6 1.050 0 . 9 4 2 600 1.004 0 . 8 6 4 0.851 1.041 0 . 9 4 0 
! 430 1.004 0 . 8 6 2 0 . 8 6 2 1 .048 0 . 9 3 8 605 1.002 0 . 8 6 3 0 . 8 4 8 1.044 0 . 9 3 9 
! 435 1 . 0 0 0 0 . 8 6 5 0 . 8 6 5 1.050 0 . 9 4 0 610 0 . 9 9 9 0 . 8 6 6 0 . 8 5 3 1.046 0.941 
! 440 1 . 0 0 2 0 . 8 6 5 0 . 8 6 5 1.051 0 . 9 4 0 615 0 . 9 9 9 0.864 0 . 8 4 8 1.048 0 . 9 4 0 
! 445 1.001 0 . 8 6 2 0 . 8 6 2 1.049 0 . 9 3 9 620 0 . 9 9 9 0 . 8 6 5 0 . 8 5 0 1.047 0 . 9 4 0 
! 450 1.001 0 . 8 6 7 0 . 8 6 7 1 .049 0.941 625 1.007 0.864 0 . 8 4 9 1.051 0 . 9 4 3 
! 455 1.004 0 . 8 6 9 0 . 8 6 9 1 .050 0 . 9 4 2 630 1.005 0.864 0.851 1.047 0 . 9 4 2 
i 460 1 . 0 0 3 0 . 8 6 6 0 . 8 6 6 1.047 0 . 9 4 0 635 1 .000 0.861 0 . 8 4 9 1.046 0 . 9 3 9 
! 465 1.010 0 . 8 6 1 0.861 1.044 0 . 9 4 2 640 0 . 9 9 7 0 . 8 6 7 0 . 8 4 5 1.048 0 . 9 3 9 
! 470 1.007 0 . 8 6 6 0 . 8 6 6 1.050 0 . 9 4 2 645 1.004 0.861 0 . 8 4 6 1.047 0 . 9 4 0 
! 475 1 .004 0 . 8 6 7 0 . 8 6 7 1.049 0 . 9 4 2 650 1.008 0 . 8 6 6 0 . 8 5 3 1.048 0 . 9 4 4 
! 480 1.004 0 . 8 6 8 0 . 8 6 8 1.050 0 . 9 4 3 655 0 . 9 9 8 0 . 8 6 4 0 . 8 4 8 1.049 0 . 9 4 0 
! 485 1 . 0 0 8 0 . 8 6 6 0 . 8 6 6 1.047 0 . 9 4 2 660 0 . 9 9 2 0 . 8 6 7 0 . 8 4 2 1.047 0.937 
! 490 1.004 0 . 8 6 6 0 . 8 6 6 1.051 0 . 9 4 2 665 0 . 9 9 9 0 . 8 5 6 0.847 1.043 0 . 9 3 6 
! 495 1 . 0 0 5 0 . 8 6 6 0 . 8 6 6 1.049 0 . 9 4 2 670 1.006 0 . 8 5 3 0 . 8 5 4 1.046 0 . 9 4 0 
! 500 1.006 0 . 8 6 6 0 . 8 6 6 1.048 0.941 675 0 . 9 9 5 0 . 8 5 6 0 . 8 4 9 1.040 0 . 9 3 5 
! 505 1.006 0 . 8 6 8 0 . 8 6 8 1.049 0 . 9 4 3 680 0 . 9 9 5 0 . 8 5 6 0 . 8 4 3 1.046 0 . 9 3 5 
! 510 1 . 0 0 5 0 . 8 6 9 0 . 8 6 9 1.053 0 . 9 4 3 685 0 . 9 9 2 0 . 8 5 8 0 . 8 4 6 1.047 0 . 9 3 6 
! 515 1 .006 0 . 8 6 8 0 . 8 6 8 1 .050 0 . 9 4 2 690 0 . 9 9 5 0.861 0 . 8 4 3 1.043 0 . 9 3 5 
! 520 1 . 0 0 5 0 . 8 6 7 0 . 8 6 7 1 .052 0 . 9 4 3 695 0 . 9 9 5 0 . 8 5 8 0 . 8 5 3 1 .049 0 . 9 3 9 
! 525 1 .003 0.871 0.871 1 .055 0 . 9 4 4 700 0 . 9 9 9 0 . 8 5 4 0 . 8 5 4 1 .050 0 . 9 3 9 
! 530 1 . 0 0 3 0 . 8 7 3 0 . 8 7 3 1.051 0 . 9 4 4 705 0 . 9 9 9 0 . 8 6 6 0 . 8 4 4 1.041 0 . 9 3 8 
! 535 1 .005 0 . 8 6 7 0 . 8 6 7 1.052 0 . 9 4 3 710 0 . 9 9 5 0 . 8 5 9 0 . 8 5 4 1.038 0 . 9 3 6 
1 540 1.010 0 . 8 6 8 0 . 8 6 8 1 .055 0 . 9 4 6 715 0 . 9 9 6 0 . 8 5 5 0 . 8 4 4 1 .042 0.934 
! 545 1 .003 0 . 8 6 7 0 . 8 6 7 1.051 0 . 9 4 3 720 1.005 0 . 8 6 0 0 . 8 4 3 1.034 0 . 9 3 5 
! 550 1 . 0 0 5 0 . 8 7 0 0 . 8 7 0 1.054 0.944 725 1.009 0 . 8 7 5 0.841 1 .025 0 . 9 3 8 
! 555 1.008 0 . 8 6 5 0 . 8 6 5 1 .053 0 . 9 4 4 730 0.978 0 . 8 6 9 0 . 8 4 5 1 .033 ! 0 .931 
! 560 1 . 0 0 2 0 . 8 6 5 0 . 8 4 8 1 .053 0 . 9 4 2 
- « • / - « . • BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
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Uav Bss Bsp Bps Bpp 
565 1.073 0.909 0.906 1.127 
570 1.076 ! 0.910 0.903 i 1.127 
575 1.073 0.905 0.902 1.125 
580 1.069 : 0.911 0.903 ! 1.127 
585 1.073 0.905 0.899 1.130 
590 1.071 : 0.904 0.902 ! 1.128 
595 1.070 0.909 0.903 1.124 
600 1.069 0.906 0.902 : 1.122 
605 1.067 0.900 0.900 1.126 
610 1.066 , 0.903 0.904 ! 1.121 
615 1.070 0.905 0.901 1.120 
620 1.069 0.904 0.907 ! 1.123 
625 1.066 0.910 0.908 1.125 
630 1.078 0.900 0.897 1.129 
635 • 1.072 0.903 0.898 1.123 
640 1.070 0.906 0.901 1.126 
645 ! 1.060 0.906 0.901 1.121 
650 1.067 0.903 0.896 1.124 
655 ! 1.066 0.901 0.901 1.117 
660 . 1.071 0.903 0.895 1.119 
665 ! 1.070 0.899 0.904 1.119 
670 ! 1.062 0.903 0.907 1.120 
675 ! 1.067 0.901 0.900 1.121 
680 ! 1.066 0.907 0.895 1.120 
685 ! 1.065 0.904 0.895 1.124 
690 ! 1.059 0.899 0.892 1.133 
695 ! 1.071 0.903 0.895 1.125 
700 ! 1.072 0.898 0.882 1.126 
705 ! 1.067 0.894 ! 0.897 1.123 
710 ! 1.069 0.891 0.903 1.128 
715 ! 1.078 i 0.891 ! 0.901 . 1.108 
720 ! 1.074 0.900 . 0.885 1.111 
725 ! 1.072 ! 0.883 ! 0.894 ! 1.113 
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tmm*tt*imt«*tmtmm*mMu«t*tmmmtttttttm*tt*tt**t*t 
! Uav ! Bss ! Bsp ! Bps ! Bpp ! Brr ! ! Uav ! Bss ! Bsp ! Bps I Bpp ! Brr ! 
! 390 ! 1.070 ! 0.929 I 0.929 ! 1.109 ! 1.007 ! 
! 395 I 1.095 ! 0.943 i 0.943 '. 1.120 1 1.02b i 
! 400 I 1.097 ! 0.940 ! 0.940 ! 1.129 ! 1.026 ! 
! 405 ! 1.098 ! 0.944 ! 0.944 ! 1.133 ! 1.031 ! 
! 410 ! 1.103 ! 0.945 ! 0.945 ! 1.137 ! 1.035 ! 
! 415 ! 1.105 ! 0.953 ! 0.953 ! 1.137 i 1.037 ! 
! 420 ! 1.107 ! 0.954 ! 0.954 \ 1.138 ! 1.039 ! 
! 425 ! 1.104 i 0.954 I 0.954 ! 1.137 i 1.038 ! 
! 430 ! 1.101 ! 0.954 ! 0.954 S 1.142 ! 1.038 ! 
: 435 : 1.105 : 0.956 : 0.956 : 1.141 : 1.039 : 
! 440 ! 1.102 ! 0.954 5 0.954 1 1.142 S 1.037 ! 
! 445 ! 1.104 ! 0.951 ! 0.951 ! 1.138 ! 1.037 ! 
! 450 ! 1.105 ! 0.953 ! 0.953 ! 1.144 i 1.039 ! 
! 455 ! 1.104 ! 0.955 i 0.955 ! 1.141 ! 1.039 ! 
! 460 ! 1.104 ! 0.954 ! 0.954 ! 1.138 '. 1.037 ! 
: 465 : l . i n : 0.951 : 0.951 : 1.130 : 1.038 : 
I 470 ! 1.108 ! 0.956 ! 0.956 ! 1.141 ! 1.040 ! 
i 475 i 1.108 i 0.954 ! 0.954 ! 1.145 1.041 
: 480 : l . i o s : 0.958 : 0.958 : 1.144 : 1.042 : 
: 485 i 1.107 : 0.955 i 0.955 : 1.144 i 1.040 i 
i 490 : 1.107 : 0.954 : 0.954 : 1.145 i 1.0*1 i 
! 495 ! 1.105 ! 0.956 ! 0.956 ! 1.144 i 1.041 ! 
! 500 ! 1.108 ! 0.953 ! 0.953 ! 1.144 ! 1.041 ! 
I 505 ! 1.110 ! 0.951 ! 0.951 1 1.142 ! 1.039 ! 
! 510 1 1.110 ! 0.951 ! 0.951 1 1.146 ! 1.040 ! 
! 515 ! 1.114 ! 0.953 ! 0.953 ! 1.144 ! 1.043 ! 
! 520 ! 1.107 ! 0.954 ! 0.954 1 1.144 ! 1.041 ! 
! 525 ! 1.105 ! 0.953 ! 0.953 ! 1.143 I 1.038 ! 
: 530 ; 1.101 : 0.955 : 0.955 1 1.145 : 1.039 i 
: 535 : 1.105 : 0.952 ! 0.952 i 1.147 ! 1.0*0 i 
! 5*0 ! 1.109 ! 0.95* ! 0.95* ! 1.1*2 ! 1.0*0 i 
! 545 ! 1.111 ! 0.950 I 0.950 ,' 1.149 i 1.043 ! 
I 550 ! 1.112 ! 0.953 ! 0.953 ! 1.143 ! 1.040 ! 
1 555 ! 1.107 ! 0.951 ', 0.951 i 1.141 ! 1.039 ! 
! 560 ! 1.109 ! 0.950 ! 0.955 ! 1.140 ! 1.039 ! 
565 : 1 1.105 ! ! 0.951 ! 0.953 ! ! 1.146 ! ! 1.039 
570 ! ! 1.108 ! 0.946 ! 0.952 ! ! 1.147 ! ! 1.038 
575 ! 1.110 ! ! 0.948 ! ! 0.957 ! 1.146 : 1.040 
580 ! : l . i u i ! 0.954 ! 0.956 ! ! 1.147 ! 1.042 
585 : 1.103 : 0.950 : 0.957 ! 1.142 : 1.038 
590 ! 1.098 1 : 0.948 : ! 0.953 ! 1.144 ! 1.036 
! 595 ! 1.107 ! 0.947 ! 0.952 ! 1.136 ! 1.036 ! 
! 600 ! 1.104 ! 0.947 ! 0.954 ! 1.142 ! 1.037 ! 
! 605 ! 1.109 ! 0.947 ! 0.955 ! 1.146 ! 1.039 ! 
! 610 ! 1.104 ! 0.948 ! 0.959 ! 1.149 ! 1.040 ! 
! 615 ! 1.107 ! 0.950 ! 0.953 ! 1.144 ! 1.039 ! 
! 620 ! 1.105 ! 0.946 ! 0.951 ! 1.146 i 1.037 ! 
! 625 ! 1.112 ! 0.947 ! 0.957 ! 1.137 i 1.038 1 
i 630 i 1.112 i 0.948 i 0.965 I 1.137 I 1.041 ! 
! 635 ! 1.105 ! 0.946 ! 0.960 ! 1.140 ! 1.038 ! 
! 640 i 1.110 ! 0.949 ! 0.957 ! 1.137 ! 1.038 ! 
! 645 ! 1.102 ! 0.947 ! 0.955 i 1.142 ! 1.036 ! 
! 650 ! 1.104 ! 0.957 ! 0.957 ! 1.142 ! 1.040 ! 
! 655 ! 1.107 ! 0.943 ! 0.953 I 1.144 ! 1.037 ! 
660 ! 1.112 ! 0.947 ! 0.956 ! ! 1.146 : 1.040 
665 ! ! 1.108 i ! 0.949 ! ! 0.960 ! ! 1.149 ! 1.042 
670 ! 1.115 ! 0.956 ! 0.966 i ! 1.152 i 1 1.047 
675 ! i 1.H6 : ! 0.943 i ! 0.954 ! ! 1.139 ! 1.038 
680 i ! 1.105 ! 0.947 ! 0.958 ! ! 1.142 ! I 1.038 
685 ! 1.115 ! ! 0.946 ! ! 0.954 ! 1.130 : 1.036 
690 !  1.100 ! ! 0.943 ! 0.950 ! : 1.140 ! ! 1.033 
695 ! 1.099 ! 0.951 ! ! 0.955 ! 1.138 : 1.036 
700 ! : 1.104 : ! 0.942 ! 0.956 ! ! 1.142 : ! 1.036 
705 : 1.104 : : 0.946 ! 0.969 ! 1.151 : 1.043 
710 ! 1.109 ! ! 0.953 ! ! 0.965 ! 1.146 : 1.043 
715 I 1.116 ! 0.956 : 0.953 ! l . i s i : 1.044 
720 : 1.106 ! 0.944 ! ! 0.965 1 1.129 ! 1.036 
725 ! i . i i 4 : 0.948 ! 0.955 : 1.147 : 1.041 
730 : 1.103 ! 0.951 ! ! 0.959 ! 1.151 ! 1.041 
I I I I I I ( 
I t ) I l i t 
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Uav Bss Bsp ! Bps 
390 1.058 0.929 ! 0.929 
395 1.086 0.957 ! 0.957 
400 1.077 0.960 ! 0.960 
405 1.083 0.956 i 0.956 
410 1.089 0.963 ! 0.963 
415 1.088 0.962 ! 0.962 
420 1.087 0.963 ! 0.963 
425 1.091 0.966 ! 0.966 
430 1.090 0.965 ! 0.965 
435 1.088 0.962 ! 0.962 
440 1.091 0.965 ! 0.965 
445 1.087 0.962 ! 0.962 
450 1.089 0.965 ! 0.965 
455 1.094 0.967 ! 0.967 
460 1.091 0.965 ! 0.965 
465 1.099 0.962 ! 0.962 
470 1.090 0.967 ! 0.967 
475 1.093 0.969 ! 0.969 
480 1.092 0.969 ! 0.969 
485 1.088 : 0.966 ! 0.966 
490 1.094 0.967 ! 0.967 
495 ! 1.095 ! 0.968 ! 0.968 
500 1.093 0.970 ! 0.970 
505 : 1.094 ! 0.967 ! 0.967 
510 1.094 0.967 ! 0.967 
515 : 1.089 ! 0.969 ! 0.969 
520 1.097 0.971 ! 0.971 
525 : 1.095 ! 0.971 ! 0.971 
530 1.095 , 0.973 ! 0.973 
535 i 1.093 ! 0.971 ! 0.971 
540 1.098 ! 0.971 I 0.971 
545 ! 1.091 ! 0.970 ! 0.97C 
550 1.095 ! 0.967 ! 0.967 
555 : 1.093 ! 0.967 ! 0.967 
560 : 1.093 ! 0.967 ! 0.972 
! Bpp ! Brr ! 1 Uav 
1.052 ! 0.993 i ! 565 
1.101 ! 1.024 ! ! 570 
1.085 I 1.019 ! ! 575 
1.103 ! 1.026 i ! 580 
1.099 ! 1.028 ! ! 585 
1.103 : 1.030 : : 590 
1.105 ! 1.030 ! ! 595 
1.106 ! 1.032 ! ! 600 
1.105 ! 1.031 ! ! 605 
1.104 ! 1.029 ! ! 610 
1.105 i 1.032 ! ! 615 
1.104 ! 1.030 ! ! 620 
1.105 ! 1.031 ! ! 625 
1.106 : 1.034 : : 630 
1.104 : 1.032 : : 635 
1.102 ! 1.034 ! I 640 
1.109 ! 1.034 ! ! 645 
1.105 : 1.035 : : 650 
1.105 : 1.034 : : 655 
1.103 : 1.032 : : 660 
1.108 : 1.035 : : 665 
1.104 ! 1.034 ! ! 670 
1.106 ! 1.035 ! ! 675 
1.107 ! 1.035 ! ! 680 
1.110 ! 1.036 ! i 685 
1.109 ! 1.034 ! ! 690 
1.106 : 1.036 ; : 695 
1.108 ! 1.036 i ! 700 
1.104 1 1.036 : ! 705 
1.106 ! 1.035 : ! 710 
1.105 ! 1.036 ! ! 715 
1.107 ! 1.035 ! ! 720 
1.103 ! 1.034 ! ! 725 
1.105 ! 1.034 ! ! 730 
1.104 ! 1.034 ! ! 
! Bss ! Bsp .' Bps ! Bpp ! Brr 
! 1.095 ! 0.967 ! 0.976 ! 1.104 ! 1.036 
! 1.093 ! 0.967 ! 0.971 ! 1.107 ! 1.035 
! 1.092 ! 0.964 ! 0.974 i 1.104 ! 1.033 
! 1.096 ! 0.968 I 0.973 ! 1.108 ! 1.036 
! 1.095 ! 0.961 ! 0.972 ! 1.101 ! 1.032 
! 1.092 ! 0.966 ! 0.978 ! 1.105 ! 1.035 
! 1.094 ! 0.967 ! 0.969 ! 1.109 ! 1.035 
! 1.095 ! 0.966 ! 0.972 ! 1.106 ! 1.035 
! 1.089 ! 0.965 ! 0.966 ! 1.104 ! 1.031 
! 1.100 ! 0.963 ! 0.967 ! 1.096 ! 1.032 
! 1.099 ! 0.969 ! 0.975 ! 1.100 ! 1.036 
! 1.099 ! 0.967 ! 0.976 ! 1.108 ! 1.037 
! 1.096 ! 0.969 ! 0.969 I 1.105 i 1.035 
! 1.095 ! 0.972 ! 0.978 ! 1.103 ! 1.037 
! 1.096 ! 0.958 ! 0.976 ! 1.100 ! 1.033 
! 1.099 ! 0.971 ! 0.972 ! 1.098 ! 1.035 
! 1.091 ! 0.968 ! 0.970 ! 1.099 ! 1.032 
! 1.093 .! 0.968 ! 0.979 ! 1.094 ! 1.033 
! 1.099 ! 0.970 ! 0.969 ! 1.103 i 1.035 
! 1.102 ! 0.962 ! 0.972 ! 1.099 ! 1.034 
I 1.103 ! 0.962 ! 0.971 ! 1.104 ! 1.035 
! 1.090 ! 0.967 ! 0.968 ! 1.098 ! 1.031 
i 1.103 I 0.958 ! 0.973 ! 1.110 ! 1.036 
! 1.093 ! 0.965 ! 0.977 ! 1.103 ! 1.035 
! 1.098 ! 0.965 ! 0.969 ! 1.099 ! 1.033 
I 1.099 ! 0.965 ! 0.980 ! 1.111 ! 1.039 
! 1.109 ! 0.969 ! 0.969 ! 1.098 ! 1.036 
! 1.109 ! 0.965 ! 0.990 ! 1.096 ! 1.040 
! 1.096 ! 0.964 ! 0.986 ! 1.104 ! 1.037 
! 1.100 ! 0.979 ! 0.976 ! 1.097 ! 1.03B 
! 1.114 ! 0.963 ! 0.993 ! 1.109 ! 1.045 
! 1.102 ! 0.971 ! 0.977 i 1.115 ! 1.042 
i 1.114 ! 0.970 ! 0.981 ! 1.087 ! 1.038 
I 1.099 ! 0.957 ! 0.985 ! 1.088 ! 1.032 
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:r=s s=s===:s ss=s==== ==s=:==.=s 
Uav : Bss : Bsp : Bps : Bpp : Brr 
390 ! 1.055 ! 0.937 : 0.937 ! 1.051 ! 0.996 
395 : l.osi i 0.959 0.959 ! 1.068 1.019 
400 ! 1.078 ! 0.953 ! 0.953 : 1.069 : 1.016 
405 : 1.084 : 0.963 0.963 1.082 1.024 
410 : 1.082 : 0.967 0.967 ! 1.078 ! 1.025 
415 : 1.086 : 0.968 0.968 1.083 1.028 
420 ! 1.088 : 0.971 0.971 ! 1.084 : 1.029 
425 ! 1.091 ! 0.969 0.969 1.087 1.031 
430 ! 1.089 : 0.970 0.970 ! 1.087 : 1.031 
435 : 1.089 : 0.972 0.972 1.087 1.030 
440 ! 1.090 ! 0.973 0.973 ! 1.089 : 1.032 
445 ! 1.090 ! 0.974 0.974 1.089 1.033 
450 i 1.091 : 0.971 0.971 1.085 ' 1.030 
455 ! 1.091 ! 0.976 0.976 1.083 1.032 
460 ! 1.094 1 0.971 0.971 1.083 1.032 
465 : 1.098 : 0.969 0.969 1.080 1.033 
470 ! 1.093 ! 0.975 0.975 1.087 1.033 
475 : 1.096 : 0.975 0.975 1.087 1.035 
480 ! 1.093 ! 0.972 0.972 1.086 1.032 
485 I 1.090 ! 0.972 0.972 1.086 1.032 
490 ! 1.092 ! 0.971 0.971 1.090 1.033 
495 ! 1.092 ! 0.974 0.974 1.088 1.033 
500 : 1.089 : 0.978 0.978 1.085 1.033 
505 ! 1.095 ! 0.981 0.981 1.085 1.036 
510 ! 1.094 ! 0.976 0.976 1.088 1.035 
515 ! 1.095 0.976 , 0.976 1.088 1.033 
520 ! 1.094 ! 0.974 0.974 1.088 1.033 
525 ! 1.090 0.975 0.975 1.085 1.032 
530 ! 1.094 : 0.976 0.976 1.086 1.034 
535 ! 1.093 0.973 ! 0.973 1.087 1.032 
540 ! 1.091 ! 0.973 0.973 1.086 1.032 
545 ! 1.093 0.972 ! 0.972 1.086 1.034 
550 ! 1.098 : 0.978 0.978 1.088 1.038 
555 ! 1.098 0.973 ! 0.973 1.089 1.036 

















Bsp Bps : Bpp : Brr 
565 : 1.097 0.974 0.979 ! 1.089 ! 1.035 
570 . 1.094 0.976 0.980 ! 1.090 1.035 
575 : 1.091 0.975 0.983 : 1.084 : 1.033 
580 1.095 0.979 0.985 ! 1.083 1.035 
585 : 1.089 0.976 0.983 : 1.085 : 1.033 
590 1.094 0.973 0.981 : 1.085 1.033 
595 ! 1.091 0.971 0.981 : 1.085 : 1.032 
600 1.100 0.973 0.983 ! 1.084 1.035 
605 : 1.095 0.977 0.985 ! 1.083 : 1.035 
610 1.091 0.983 0.987 ! 1.083 1.036 
615 ! 1.094 0.977 0.988 : 1.084 : 1.036 
620 1.098 0.976 0.989 ! 1.084 1.037 
625 : 1.098 0.971 0.991 ! 1.082 : 1.035 
630 1.094 0.981 0.985 ! 1.080 1.035 
635 : 1.082 0.975 0.989 : 1.086 : 1.033 
640 1.091 0.973 0.985 1 1.084 1.033 
645 : 1.100 0.973 0.984 : 1.091 ! 1.037 
650 1.097 0.976 0.989 ! 1.093 1.039 
655 I 1.090 0.973 0.986 ! 1.084 , 1.033 
660 1.103 0.977 0.988 ! 1.082 1.037 
665 . 1.095 0.971 0.989 ! 1.086 ' 1.035 
670 1.098 0.973 0.991 ! 1.082 1.036 
675 1.093 0.967 0.980 ! 1.073 1.028 
680 1.096 0.979 0.994 , 1.089 1.039 
685 1.103 0.973 0.984 : 1.091 1.038 
690 1.094 0.970 0.989 1.088 1.036 
695 1.104 0.975 0.994 : 1.079 1.038 
700 1.100 , 0.993 0.989 1.088 1.043 
705 1.094 0.984 0.988 1.084 1.038 
710 1.109 ! 0.990 , 0.989 1.080 1.042 
715 1.111 0.987 0.991 1.098 1.047 
720 1.098 ! 0.979 ! 0.994 1.083 , 1.039 
725 1.097 , 0.966 , 0.989 1.092 1.036 
730 1.107 ! 0.980 ! 0.988 1.098 ! 1.043 
i Uav : Bss ' Bsp ! Bps ' Bpp Brr ! ! Uav Bss Bsp Bps Bpp 
! 390 : 1.059 0.944 ! 0.944 ' 1.434 1.094 : ! 565 1.098 0.979 0.988 1.172 
! 395 ! 1.089 ! 0.959 : 0.959 : 1.241 : 1.064 : ! 570 , 1.104 0.978 ! 0.981 ! 1.176 
! 400 ! 1.087 0.956 ! 0.956 1.219 1.057 : ! 575 1.102 0.979 0.987 , 1.178 
: 405 : 1.097 ! 0.968 ! 0.968 ! 1.220 1.065 : ! 580 1.104 0.982 : 0.991 ! 1.181 
: 410 : 1.096 0.971 ! 0.971 1.201 1.060 ! i 585 1.097 0.981 0.988 , 1.184 
: 415 : 1.095 0.973 ! 0.973 ' 1.195 1.060 : ! 590 : 1.092 0.984 i 0.985 ! 1.188 
! 420 ! 1.097 0.973 ! 0.973 1.176 1.056 : ! 595 1.101 0.979 0.983 . 1.194 
: 425 : 1.100 0.975 ! 0.975 1.169 1.056 : : 600 1.098 0.981 : 0.987 : 1.208 
: 430 : 1.097 0.973 ! 0.973 1.168 1.053 i ! 605 1.101 0.976 0.983 i 1.214 
: 435 : 1.098 0.975 ! 0.975 1.157 1.052 ! : 6io 1.095 0.981 : 0.989 ! 1.213 
: 440 : 1.099 0.978 ! 0.978 1.158 1.053 : : 615 1.105 0.982 0.992 ! 1.221 
! 445 : 1.103 0.976 ! 0.976 1.152 1.052 : ! 620 . 1.110 0.978 ! 0.986 : 1.217 
: 450 : 1.102 0.977 ! 0.977 1.144 l . o s i : ! 625 1.111 0.986 0.987 1.225 
! 455 ! 1.097 0.983 ! 0.983 1.142 i . o s o : ! 630 1.111 0.984 0.990 ! 1.230 
: 460 : 1.100 0.975 ! 0.975 1.125 1.045 ! ! 635 1.111 0.979 0.987 1.245 
: 465 : 1.110 0.973 ! 0.973 1.117 1.047 ! ! 640 1.108 0.978 0.990 ! 1.268 
: 470 : 1.101 0.980 ! 0.980 1.125 1.047 : i 645 1.105 0.983 0.993 1.263 
! 475 ! 1.099 0.980 ! 0.980 1.132 1.048 : ! 650 1.113 0.987 0.989 : 1.282 
: 480 : 1.098 0.978 ! 0.978 1.129 1.046 ! ! 655 1.112 0.983 0.991 1.290 
: 485 : 1.099 0.979 ! 0.979 1.131 1.048 ! ! 660 1.109 0.981 0.986 1.287 
! 490 : 1.097 0.980 1 0.980 1.131 1.048 : ! 665 1.111 0.987 0.989 1.294 
! 495 ! 1.099 0.978 ! 0.978 1.135 1.048 : ! 670 1.109 0.979 0.981 1.315 
! 500 : 1.103 0.979 ! 0.979 1.140 1.052 : ! 675 1.110 0.981 0.985 1.306 
: 505 : 1.103 0.978 ! 0.978 1.141 1.051 ! ! 680 1.115 0.988 0.995 1.287 
: 510 : 1.103 0.980 ! 0.980 1.141 1.051 ! ! 685 1.106 0.990 0.996 1.327 
! 515 : 1.106 0.981 ! 0.981 1.143 1.053 : ! 690 1.104 0.980 0.994 1.329 
! 520 ! 1.106 0.985 ! 0.985 1.147 1.055 ! ! 695 1.103 0.992 0.995 1.331 
: 525 : 1.105 0.982 ! 0.982 1.151 1.055 : : 700 1.111 0.996 0.991 1.347 
: 530 ; 1.105 . 0.982 ! 0.982 1.154 : 1.056 : ! 705 1.108 ! 0.988 0.998 1.327 
: 535 : 1.104 0.980 ', 0.980 1.156 1.057 ! : 710 1.114 • 0.992 0.999 1.428 
: 540 : 1.099 ! 0.984 ! 0.984 1.166 : 1.058 : ! 715 ! 1.118 ! 0.985 ! 0.998 1.377 
: 545 : 1.098 0.983 ! 0.983 1.166 1.059 I ! 720 1.100 , 0.996 0.992 1.330 
! 550 ! 1.103 ! 0.981 ! 0.981 1.165 : 1.060 : ! 725 : i.H4 ! 0.995 I 0.996 1.363 
! 555 ! 1.104 0.981 ! 0.981 1.166 1.059 : ! 730 1.109 ! 0.980 1.005 1.447 





-45V 30« BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
- - H . - . - . - H t m M . . . . . . f M . . . t . . . . _ t _ . . W ^ 
===:===== ======== ======== :======== =======: 
Uav : Bss : Bsp : Bps : Bpp ! Brr 
390 ! 1.079 ! 0.942 ! 0.942 ! 1.045 : 1.000 
395 i 1.110 i 0.966 ! 0.966 ! 1.068 ! 1.027 
400 : l . i o s 1 0.961 1 0.961 i 1.056 : 1.020 
405 : i.ii3 ! 0.969 ! 0.969 i 1.069 ! 1.029 
410 : i.ii4 ! 0.969 ! 0.969 i 1.076 ! 1.032 
415 : l . i n ! 0.973 ! 0.973 : l . o s i ! 1.035 
420 1 1.116 I 0.979 ! 0.979 ! 1.075 ! 1.035 
425 : l . i i s ! 0.975 ! 0.975 ! 1.073 ! 1.035 
430 : l . i i s ! 0.976 ! 0.976 ! 1.082 ! 1.036 
435 : i.ii4 ! 0.976 ! 0.976 ! 1.080 ! 1.037 
440 ! 1.117 ! 0.982 i 0.982 ! 1.077 ! 1.038 
445 : 1.116 ! 0.979 1 0.979 ! 1.077 ! 1.036 
450 ! : i.ii3 ! 0.979 ! 0.979 ! 1.081 ! ! 1.037 
455 : l . i i s ! 0.979 ! 0.979 : 1.080 ! 1.038 
460 ! : 1.120 ! 0.979 ! 0.979 ! 1.079 ! ! 1.039 
465 i ! 1.127 ! 0.974 ! 0.974 ! 1.074 ! ! 1.039 
470 ! 1.122 ! ! 0.981 i ! 0.981 : l . o s i : 1.041 
475 ! ! 1.120 ! 0.976 ! 0.976 ! 1.079 ! ! 1.039 
4B0 : 1.126 ! ! 0.979 ! ! 0.979 ! 1.081 : 1.042 
485 ! 1.120 i ! 0.982 ! 0.982 ! 1.082 ! 1.041 
490 ! 1.120 : 0.980 I 1 0.980 ! 1.078 ! 1.039 
495 ! 1.127 ! ! 0.978 ! ! 0.978 ! 1.079 ! 1.041 
500 : 1.124 : 0.978 ! 0.978 : l . o s o : 1.041 
505 : 1.125 : 0.985 : 0.985 ! 1.084 : 1.043 
510 : 1.125 : 0.983 : 0.983 ! 1.082 : 1.042 
515 : 1.122 : 0.979 ! 0.979 : l . o s i : 1.041 
520 ! 1.126 : 0.981 i 0.981 ! 1.085 : 1.044 
525 : 1.120 : 0.980 : 0.980 : 1.085 : 1.043 
530 : 1.118 i 0.985 ! 0.985 ! ! 1.088 : 1.044 
535 : 1.120 : 0.984 : 0.984 ! 1.084 : 1.042 
540 : i.ii7 : 0.987 ! 0.987 ! : 1.088 : 1.043 
545 : 1.126 ! 0.987 ! 0.987 ! 1.087 : 1.045 
550 ! 1.121 : 0.981 : 0.981 ! ! 1.079 ! 1.041 
555 ! 1.119 ! 0.983 ! 0.983 : ! 1.083 : 1.042 
560 : 1.120 : 0.986 i 0.986 : l . o s o : 1.043 
:===== ======== rss===s= ======== =======; 
Uav i Bss : Bsp ! Bps : Bpp ! Brr 
565 : 1.123 ! 0.980 ! 0.984 ! 1.087 ! 1.043 
570 : 1.124 ! 0.978 ! 0.981 ! 1.088 ! 1.043 
575 : 1.125 1 0.979 ! 0.981 : l . o s o ! 1.041 
580 : 1.128 ! 0.982 ! 0.989 : l . o s i ! 1.045 
585 ! 1.123 ! 0.975 ! 0.987 ! 1.078 : 1.041 
590 ! 1.121 ! 0.978 ! 0.982 ! 1.084 ! 1.041 
595 ! 1.128 ! 0.977 ! 0.977 ! 1.086 ! 1.042 
600 ! 1.124 ! 0.980 ! 0.984 ! 1.083 ! 1.043 
605 i ! 1.123 ! 0.978 ! 0.983 ! ! 1.086 i ! 1.043 
610 ! 1.125 ! 0.982 ! 0.989 ! 1.090 ! 1.047 
615 ! ! 1.122 ! 0.983 : ! 0.987 ! ! 1.085 ! ! 1.044 
620 i : 1.125 ! 0.982 ! 0.990 ! ! 1.088 ! 1.046 
625 ! 1.134 ! 0.985 ! ! 0.991 ! 1 1.079 ! 1.047 
630 ! ! 1.127 ! 0.977 ! ! 0.988 ! ! 1.080 ! ! 1.043 
635 : 1.128 : 0.984 : 0.983 : 1.083 : 1.045 
640 ! ! 1.132 ! 0.977 ! ! 0.988 ! l . o s i : ! 1.044 
645 : 1.136 ! 0.980 : 0.992 ! 1.078 : 1.046 
650 : 1.147 ! 0.981 ! 0.991 ! 1.090 ! 1.052 
655 : 1.136 ! 0.986 i 0.991 ! 1.085 : 1.050 
660 : 1.139 : 0.988 : 0.990 ! 1.089 : 1.052 
665 : 1.127 ! 0.974 ! 0.990 ! 1.085 i 1.044 
670 : 1.130 ! 0.978 ! 0.988 I 1.086 : 1.045 
675 ! 1.133 ! 0.982 ! 0.991 ! 1.087 : 1.048 
680 ! 1.132 ! 0.985 ! 0.996 ! 1.077 ! 1.048 
685 : 1.118 : 0.980 : 0.993 ! l . o s o : 1.043 
690 : 1.128 : 0.988 : 0.995 ! 1.086 : 1.049 
695 ! 1.134 ! ! 0.983 ! 0.988 : 1.086 : 1.048 
700 ! 1.136 ! 0.991 1 1.001 I 1.084 : 1.053 
705 ! 1.127 ! ! 0.974 ! 0.996 : 1.088 : 1.046 
710 : 1.132 ! 0.987 ! 0.989 ! 1.095 : 1.051 
715 : 1.131 ! : l .ooo : 1.000 : 1.091 ! 1.056 
720 ! 1.146 ! : 0.986 : 0.982 : 1.096 : 1.053 
725 ! 1.145 ! : 0.992 : 0,999 : 1.085 : 1.055 
730 ! 1.131 ! ! 0.982 ! 1.000 : 1.087 : 1.050 
I I 1 I I I I 
I I ) t I I I 
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! Uav ' Bss ! Bsp ! Bps I Bpp ! Brr 
! 390 1.113 ! 0.927 ! 0.927 1.054 1.004 
! 395 ! 1.133 ! 0.957 ! 0.957 ! 1.067 ! 1.026 
! 400 1.139 ! 0.950 ! 0.950 ' 1.068 1.024 
: 405 : 1.145 i 0.961 ! 0.961 ! 1.077 : 1.035 
: 410 1.143 ! 0.962 ! 0.962 1.084 1.036 
! 415 ' 1.150 ! 0.966 ! 0.966 : 1.086 i 1.040 
! 420 1.148 ! 0.966 ! 0.966 1.086 1.039 
! 425 1.150 ! 0.964 ! 0.964 . 1.088 , 1.041 
! 430 1.149 ! 0.965 i 0.965 1.087 1.040 
! 435 1.145 ! 0.966 ! 0.966 1.088 1.039 
! 440 1.148 ! 0.968 ! 0.968 1.091 1.042 
! 445 1.151 ! 0.967 ! 0.967 1.090 1.043 
i 450 1.149 ! 0.970 ! 0.970 1.091 1.043 
! 455 1.152 ! 0.971 ! 0.971 1.089 1.044 
: 460 1.154 ! 0.971 ! 0.971 1.091 1.045 
! 465 1.161 ! 0.965 ! 0.965 1.090 1.046 
! 470 1.155 ! 0.974 ! 0.974 1.093 1.047 
! 475 1.156 ! 0.968 ! 0.968 1.094 1.046 
! 480 1.152 ! 0.968 ! 0.968 1.092 1.045 
! 485 1.157 ! 0.972 ! 0.972 1.099 1.049 
! 490 1.155 ! 0.973 ! 0.973 1.096 1.047 
1 495 1.159 ! 0.972 ! 0.972 1.095 1.047 
: 500 1.160 ! 0.968 ! 0.968 1.093 1.046 
! 505 1.159 ! 0.974 ! 0.974 1.095 1.050 
: 510 1.158 ! 0.972 ! 0.972 1.095 1.049 
i 515 1.156 ! 0.973 ! 0.973 1.096 1.049 
! 520 1.151 ! 0.971 ! 0.971 1.092 1.044 
! 525 1.154 ! 0.975 ! 0.975 1.094 1.047 
! 530 1.159 ', 0.973 ! 0.973 1.094 1.047 
! 535 1.159 ! 0.968 i 0.968 1.097 1.048 
i 540 1.163 ! 0.972 ! 0.972 1.095 1.049 
! 545 1.154 ! 0.972 ! 0.972 1.097 1.048 
! 550 1.161 ! 0.971 ! 0.971 1.100 1.052 
! 555 1.157 ! 0.972 ! 0.972 1.096 1.050 
! 560 1.157 I 0.970 ! 0.973 1.098 1.049 
Uav Bss Bsp Bps Bpp Brr 
565 1.157 0.974 0.970 1.099 1.050 
570 ! 1.165 0.982 0.972 ! 1.094 ! 1.053 
575 1.154 0.977 0.970 1.095 1.049 
580 : 1.159 0.973 . 0.972 ! 1.099 ! 1.051 
585 1.167 0.972 0.972 1.099 1.052 
590 : 1.160 0.967 ' 0.973 ! 1.099 : 1.050 
595 1.167 0.971 0.971 1.100 1.052 
600 : 1.155 0.973 0.974 ! 1.109 ! 1.053 
605 1.164 0.969 0.975 1.106 1.054 
610 : 1.166 0.975 0.974 ! I.IOI : 1.054 
615 1.163 0.977 0.974 1.105 1.055 
620 . 1.163 0.976 0.976 ! 1.104 : 1.054 
625 1.168 0.974 0.978 1.095 1.054 
630 1.167 0.973 0.975 ! 1.099 ! 1.054 
635 1.168 0.975 0.980 1.100 1.056 
640 1.167 0.974 0.980 ' 1.104 : 1.056 
645 1.168 0.972 0.969 1.101 1.052 
650 1.170 0.974 0.977 1.103 ' 1.056 
655 1.175 0.976 0.981 1.102 1.059 
660 1.174 0.974 0.977 1.107 1.058 
665 1.169 0.972 0.975 1.097 1.054 
670 1.160 0.971 0.977 1.104 1.053 
675 1.172 0.976 0.976 1.102 1.057 
680 1.176 0.975 0.972 1.107 1.058 
685 1.179 0.976 0.974 1.106 1.058 
690 1.177 0.973 0.973 1.099 1.055 
695 1.172 0.981 0.978 1.098 1.057 
700 1.174 0.988 0.979 1.100 1.060 
705 1.180 ! 0.984 ! 0.988 1.114 1.067 
710 1.178 0.978 0.988 1.121 1.066 
715 1.180 ! 0.989 ! 0.995 1.116 ! 1.070 
720 1.182 0.988 0.996 1.108 1.068 
725 1.190 ! 0.979 ! 0.981 . 1.103 ! 1.063 
730 1.178 0.977 0.981 1.099 1.059 
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Bsp Bps : Bpp 
! 390 : 1.184 : 0.901 ! 0.901 ! 1.054 ! 1.006 i : 565 : 1.228 0.951 0.935 ! 1.117 
! 395 1.203 0.925 0.925 1 1.084 1.033 ! ! 570 1.228 0.951 0.942 1.113 
: 400 1.192 0.924 ! 0.924 ! 1.077 : 1.029 1 ! 575 ! 1.221 0.948 0.941 ! 1.114 
! 405 1.213 0.934 0.934 1.093 1.041 ! ! 580 1.229 0.952 0.944 , 1.112 
i 410 1.214 0.939 0.939 : 1.089 : 1.042 ! ! 585 , 1.224 0.949 0.940 : 1.114 
: 415 1.216 0.938 0.938 1.095 1.044 : ! 590 1.225 0.947 0.942 , 1.112 
! 420 1.209 0.938 ' 0.938 : 1.101 ! 1.044 ! ! 595 ! 1.227 0.946 : 0.937 ! 1.116 
! 425 1.212 0.940 0.940 1.098 1.045 ! : 600 1.237 0.954 0.940 , 1.120 
i 430 1.214 0.942 0.942 ' 1.097 ! 1.045 : ! 605 ' 1.235 0.949 ! 0.939 : 1.115 
! 435 1.212 0.944 0.944 1.098 1.046 : : 610 1.238 0.957 0.942 ! 1.111 
! 440 1.211 0.944 0.944 1.103 ' 1.048 i : 615 . 1.225 0.954 ' 0.942 ! 1.118 
! 445 ' 1.215 0.941 0.941 1.100 1.047 : ! 620 1.225 0.953 0.947 i 1.119 
i 450 1.219 0.943 0.943 1.101 1.049 ! ! 625 1.233 0.948 0.943 ! 1.117 
! 455 1.218 0.944 0.944 1.105 1.050 : ! 630 1.232 0.951 0.948 1.115 
! 460 1.217 0.943 0.943 1.107 1.051 ! ! 635 1.239 0.949 ' 0.948 : 1.122 
! 465 1.222 0.939 0.939 1.103 1.051 : ! 640 1.236 0.949 0.949 1.118 
! 470 1.220 0.946 0.946 1.112 1.054 : ! 645 1.243 0.951 0.947 ! 1.127 
! 475 1.219 0.946 0.946 1.109 1.052 ! i 650 1.243 0.958 0.951 1.123 
! 480 1.222 0.947 0.947 1.110 1.053 : ! 655 1.235 0.950 0.948 : 1.128 
! 485 1.221 0.948 0.948 1.108 1.054 ! i 660 1.231 0.946 0.943 1.129 
! 490 1.222 0.944 0.944 1.110 1.053 ! ! 665 1.234 0.955 0.948 1.124 
! 495 1.220 0.949 0.949 1.112 1.055 : ! 670 1.241 0.957 0.945 1.117 
! 500 1.221 0.946 0.946 1.110 1.054 : ! 675 1.231 0.951 0.944 1.115 
! 505 . 1.223 0.945 0.945 1.110 1.055 ! ! 680 1.243 0.955 0.938 1.129 
! 510 1.230 0.949 0.949 1.111 1.056 ! ! 685 1.229 0.950 0.950 1.127 
! 515 ! 1.227 , 0.950 0.950 1.112 1.056 : ! 690 1.229 0.947 0.949 1.123 
! 520 1.224 0.946 0.946 1.111 1.054 : 1 695 1.231 0.957 0.946 1.130 
! 525 ! 1.223 ! 0.950 > 0.950 1.112 1.055 ! ! 700 1.223 0.964 0.954 1.124 
! 530 1.223 0.948 0.948 1.113 1.055 i ! 705 1.233 0.958 0.953 1.122 
i 535 ! 1.224 ! 0.945 0.945 1.110 1.054 : ! 710 1.240 . 0.963 0.956 1.133 
! 540 1.226 0.946 0.946 1.112 1.056 : ! 715 1.246 0.966 0.950 1.137 
! 545 ! 1.227 ! 0.945 ! 0.945 1.111 1.055 ! ! 720 1.236 ! 0.966 , 0.947 1.131 
! 550 1.231 0.950 0.950 1.117 1.060 : ! 725 1.241 , 0.958 0.947 1.133 
! 555 , 1.230 ! 0.954 ! 0.954 1.113 1.059 ! ! 730 , 1.248 ! 0.950 ! 0.945 ! 1.133 
! 560 1.221 0.952 0.937 1.113 1.056 : i 1 
i Uav Bss Bsp : 
! 390 1.299 0.861 : 
! 395 ! 1.312 0.B90 ! 
! 400 1.301 0.885 : 
: 405 : 1.311 0.891 : 
: 410 1.325 0.893 : 
: 415 1.323 0.896 : 
I 420 1.323 0.900 : 
! 425 1.321 0.899 ! 
! 430 1.321 0.899 ! 
I 435 1.322 0.899 ! 
! 440 1.319 0.899 ! 
! 445 1.325 0.902 ! 
! 450 1.326 0.903 ! 
! 455 1.328 0.905 ! 
! 460 1.325 0.901 ! 
! 465 1.332 0.900 ! 
! 470 1.328 0.906 : 
! 475 1.332 0.905 : 
! 480 1.336 0.907 : 
! 485 1.331 0.905 ! 
! 490 1.336 0.904 : 
! 495 1.339 0.907 ! 
: 500 1.333 0.908 : 
! 505 1.335 0.907 ! 
: 5io 1.338 0.908 : 
: 515 1.339 0.908 ! 
i 520 1.341 0.909 : 
! 525 1.342 0.912 ! 
i 530 1.333 0.915 ! 
! 535 1.334 0.909 ! 
! 540 1.337 0.908 : 
! 545 1.336 0.912 : 
! 550 1.343 0.913 : 
! 555 1.343 o.9ii : 
i 560 1.347 0.908 i 
Bps Bpp Brr 
0.861 1.066 1.021 
0.890 1.099 1.044 
0.885 1.106 1.038 
0.891 1.112 1.046 
0.893 1.108 1.049 
0.896 1.114 1.051 
0.900 1.111 1.051 
0.899 1.116 1.052 
0.899 1.113 1.051 
0.899 1.116 1.052 
0.899 1.118 1.053 
0.902 1.118 1.055 
0.903 1.121 1.056 
0.905 1.124 1.058 
0.901 1.121 1.056 
0.900 1.116 1.058 
0.906 1.123 1.059 
0.905 1.123 1.060 
0.907 1.127 1.063 
0.905 1.123 1.060 
0.904 1.123 1.061 
0.907 1.127 1.063 
0.908 1.128 1.062 
0.907 1.128 1.063 
0.908 1.130 1.064 
0.908 1.131 1.064 
0.909 1.130 1.065 
0.912 1.130 1.067 
0.915 1.131 1.065 
0.909 1.128 1.063 
0.908 1.130 1.065 
0.912 1.131 1.066 
0.913 1.129 1.068 
0.911 1.129 1.067 
0.878 1.131 1.066 
Uav Bss Bsp 
565 1.349 0.910 
570 1.349 0.910 
575 1.346 0.907 
580 1.348 0.914 
585 1.342 0.913 
590 1.340 0.913 
595 1.342 0.909 
600 1.343 0.913 
605 1.347 0.909 
610 1.348 0.909 
615 1.348 0.910 
620 1.358 0.911 
625 1.350 0.911 
630 1.352 0.913 
635 1.349 0.914 
640 1.347 0.909 
645 1.346 0.913 
650 1.359 0.918 
655 1.351 0.911 
660 1.349 0.913 
665 1.347 0.911 
670 1.352 0.923 
675 1.343 0.907 
680 1.359 0.917 
685 1.358 0.912 
690 1.368 0.915 
695 1.366 0.911 
700 1.359 0.907 
705 1.369 0.910 
710 1.364 0.925 
715 1.372 0.910 
720 1.363 0.921 
725 1.369 0.913 
730 1.365 0.925 
Bps Bpp Brr 
0.884 1.131 1.068 
0.886 1.133 1.069 
0.882 1.131 1.067 
0.886 1.130 1.070 
0.887 1.131 1.068 
0.888 1.130 1.068 
0.883 1.131 1.067 
0.881 1.134 1.068 
0.889 1.126 1.068 
0.891 1.134 . 1.070 
0.887 1.137 1.070 
0.888 1.136 : 1.073 
0.B91 1.130 1.071 
0.889 , 1.131 : 1.071 
0.893 1.132 1.072 
0.890 , 1.128 : 1.069 
0.892 1.130 1.071 
0.893 1.137 ' 1.077 
0.885 1.143 1.072 
0.889 1.127 1.070 
0.885 1.138 1.070 
0.890 1.143 1.077 
0.891 1.132 1.068 
0.892 1.137 1.076 
0.893 1.133 1.074 
0.890 1.12B 1.075 
0.888 1.131 1.074 
0.901 1.151 1.080 
0.893 1.135 1.077 
0.903 1.143 1.084 
0.895 1.156 1.083 
0.881 1.137 1.076 
0.898 1.146 t 1.082 
0.888 1.135 1.078 
-60'/-75' BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
. * . * - * . . i i t i i i i i t i i i i t i t * * t i . i . i t i i i i i i t t i t t t i i i i i i i i i . i . i i i i i i i 
! Uav ! Bss ! Bsp ! Bps ! Bpp ! Brr ! ! Uav ! Bss ! Bsp ! Bps I Bpp ! Brr 
: : 565 i 1.062 0.855 0.842 : 1.150 
! ! 570 , 1.061 0.850 0.840 1.142 
! ! 575 ! 1.058 ! 0.855 0.840 : 1.143 
: : 5B0 1.063 0.857 0.834 1.149 
: i 585 : 1.058 0.852 0.837 ! 1.145 
! ! 590 1.057 0.856 0.831 1.151 
! ! 595 ! 1.054 0.850 0.835 : 1.148 
! ! 600 1.059 0.844 0.832 1.147 
: : 605 i 1.058 0.844 0.840 ! 1.144 
! ! 610 1.051 0.850 0.838 1.144 
: : 615 : 1.053 0.846 0.835 : 1.150 
: : 6.0 1.048 0.850 0.833 . 1.146 
: : 625 : 1.048 0.842 0.830 : 1.146 
: : 630 1.052 0.847 0.836 1.145 
: : 635 i 1.052 0.844 0.834 : 1.146 
: : 640 1.060 0.843 0.827 1.139 
! ! 645 1.051 0.849 0.825 1.140 
: : 650 1.046 0.845 0.828 1.142 
: : 655 1.054 0.839 0.832 1.143 
! ! 660 1.050 0.842 0.826 1.143 
! i 665 1.052 0.825 0.821 1.145 
! ! 670 1.048 0.837 0.834 1.143 
! ! 675 1.048 0.833 0.827 1.138 
! ! 680 1.049 0.837 0.834 1.141 
! ! 685 1.046 0.832 0.836 1.129 
! ! 690 1.038 0.844 0.830 1.138 
! ! 695 1.050 0.836 0.827 1.145 
! ! 700 1.058 0.845 0.B36 1.130 
! ! 705 1.053 0.831 0.82B 1.140 
! ! 710 1.052 • 0.834 ! 0.821 1.151 
! ! 715 1.043 0.839 0.824 1.134 
: : 720 1.018 ! 0.825 ! 0.833 1.140 
! ! 725 1.047 0.852 0.835 1.148 
! ! 730 1.055 ! 0.850 ! 0.828 ! 1.135 
Bss Bsp Bps Bpp Brr ! Uav Bss Bsp Bps Bpp Brr 
390 1.064 0.880 0.880 1.096 0.984 565 1.086 0.908 0.909 1.148 1.013 
395 1.089 : 0.915 0.915 1.124 1.009 570 1.080 0.905 0.912 1.142 1.010 
WO 1.084 0.900 0.900 1.133 1.007 575 1.082 0.910 0.911 1.148 1.013 
405 1.080 0.901 0.901 1.139 1.007 580 1.081 0.905 0.909 1.147 1.010 
410 1.097 0.905 0.905 1.132 1.012 585 1.084 0.902 0.910 1.143 1.010 
415 1.092 0.906 0.906 1.144 1.014 590 1.085 0.909 0.909 1.149 1.013 
420 1.091 0.911 0.911 1.141 1.015 595 1.083 0.901 0.911 1.148 1.011 
425 1.095 0.911 0.911 1.144 1.016 600 1.084 0.904 0.909 1.149 1.012 
430 1.089 0.911 0.911 1.143 1.013 605 1.086 0.904 0.910 1.147 1.012 
435 1.089 0.910 0.910 1.142 1.013 610 1.083 0.900 0.917 1.142 1.011 
440 1.095 0.911 0.911 1.144 1.016 615 1.081 0.898 0.913 1.136 1.007 
445 1.093 0.908 0.908 1.142 1.014 620 1.089 0.901 0.913 1.144 1.012 
450 1.094 0.912 0.912 1.145 1.017 625 1.084 0.902 0.911 1.139 1.009 
455 1.095 0.917 0.917 1.151 1.020 630 1.080 0.896 0.908 1.137 1.005 
460 1.094 0.914 0.914 1.149 1.018 635 1.085 0.894 0.912 1.150 1.010 
465 1.099 0.909 0.909 1.140 1.019 640 1.076 0.892 0.907 1.134 1.002 
470 1.091 0.914 0.914 1.147 1.018 645 1.077 0.909 0.913 1.131 1.007 
475 1.094 0.912 0.912 1.143 1.016 650 1.087 0.898 0.916 1.135 1.009 
480 1.097 0.914 0.914 1.147 1.019 655 1.075 0.900 0.910 1.135 1.005 
485 1.098 0.911 0.911 1.148 1.019 660 1.082 0.894 0.906 1.133 1.004 
490 1.094 0.909 0.909 1.143 1.015 665 1.075 0.896 0.905 1.127 1.001 
495 1.095 0.911 0.911 1.147 1.017 670 1.079 0.903 0.903 1.128 1.003 
500 1.091 0.911 0.911 1.146 1.016 675 1.078 0.893 0.907 1.141 1.005 
505 1.094 0.913 0.913 1.146 1.017 680 1.082 0.903 0.910 1.141 1.009 
510 1.093 0.913 0.913 1.149 1.017 685 1.077 0.893 0.912 1.150 1.008 
515 1.089 0.910 0.910 1.146 1.015 690 1.083 0.903 0.911 1.141 1.009 
520 1.087 0.908 0.908 1.143 1.012 695 1.083 0.917 0.908 1.140 1.012 
525 1.088 0.909 0.909 1.139 , 1.012 700 1.084 0.897 0.901 1.147 1.007 
530 1.094 0.911 0.911 1.151 1.018 705 1.068 0.887 0.919 1.146 1.005 
535 1.088 0.906 0.906 1.144 , 1.011 710 1.083 0.907 0.922 1.136 1.012 
540 1.089 0.907 0.907 1.145 1.013 715 1.098 0.904 0.910 1.130 1.010 
545 1.088 0.907 0.907 1.145 1.013 720 1.062 0.918 0.909 1.152 1.010 
550 1.091 0.909 0.909 1.147 1.015 725 1.071 0.891 0.924 1.140 1.006 
555 1.090 0.911 0.911 1.144 : 1.015 730 1.103 0.901 0.906 1.120 1.008 
560 1.090 0.9O7 0.912 1.147 1.014 
30 - 42760 
-60V-30* BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaSO. 
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Uav Bss Bsp Bps Bpp Brr 
390 1.010 0.350 0.850 1.057 0.946 
395 1.037 0.919 0.919 1.070 0.988 
400 1.053 0.899 0.899 1.065 0.981 
405 1.048 0.907 0.907 1.075 0.988 
410 1.062 0.914 0.914 1.079 0.993 
415 1.052 0.912 0.912 1.078 0.990 
420 1.058 0.917 0.917 1.081 0.993 
425 1.057 0.914 0.914 1.084 0.994 
430 1.056 0.920 0.920 1.083 0.994 
435 1.053 0.913 0.913 1.077 0.992 
440 1.057 0.920 0.920 1.086 0.997 
445 1.061 0.918 0.918 1.082 0.995 
450 1.058 0.920 0.920 1.086 0.997 
455 1.066 0.924 0.924 1.090 1.002 
460 1.060 0.919 0.919 1.085 0.998 
465 1.067 0.917 0.917 1.076 0.999 
470 1.060 0.917 0.917 1.085 0.997 
475 1.060 0.919 0.919 1.084 0.998 
480 1.065 0.920 0.920 1.088 0.999 
485 1.063 0.919 0.919 1.087 0.999 
490 1.061 0.920 0.920 1.084 0.998 
495 1.060 0.919 0.919 1.087 0.998 
500 1.056 0.919 0.919 1.084 0.996 
505 1.061 0.920 0.920 1.083 0.998 
510 1.064 0.919 0.919 1.082 0.999 
515 1.065 0.918 0.918 1.080 0.998 
520 1.060 0.920 0.920 1.078 0.996 
525 1.057 0.920 0.920 1.081 0.997 
530 1.057 0.91B 0.918 1.083 0.997 
535 1.055 0.917 0.917 1.083 0.996 
540 1.055 0.917 0.917 1.080 0.995 
545 1.056 0.916 0.916 1.082 0.996 
550 , 1.056 0.919 0.919 1.080 0.996 
555 1.057 0.919 0.919 1.084 0.997 
560 : 1.060 0.915 0.931 1.075 0.996 
! Uav Bss Bsp Bps Bpp Brr 
i 565 1.054 0.919 0.925 1.080 0.995 
1 570 1.053 0.918 0.924 1.079 0.993 
! 575 1.057 0.915 0.927 1.080 0.995 
! 5B0 1.062 0.921 0.930 1.082 0.999 
! 585 1.061 0.919 0.926 1.079 0.997 
! 590 1.059 0.914 0.926 1.076 0.994 
! 595 1.046 0.914 0.930 1.076 0.992 
: 600 1.057 0.921 0.930 1.073 0.995 
i 605 1.049 0.914 0.924 1.076 0.991 
: 610 1.05B 0.912 0.930 1.081 0.995 
! 615 1.048 0.919 0.926 1.073 0.991 
! 620 1.062 0.921 0.930 1.081 0.999 
! 625 1.056 0.916 0.927 1.075 0.993 
! 630 1.054 0.916 0.933 1.078 0.995 
! 635 1.053 0.913 0.92B 1.079 0.993 
! 640 1.048 0.911 0.924 1.082 0.992 
! 645 1.050 0.917 0.932 1.082 0.996 
! 650 1.053 0.910 0.921 1.076 0.990 
! 655 1.052 0.915 0.930 1.077 0.993 
! 660 1.043 0.914 0.939 1.071 0.992 
! 665 1.063 0.907 0.930 1.074 0.994 
! 670 1.047 0.921 0.937 1.070 0.994 
! 675 1.049 0.908 0.916 1.080 0.988 
! 680 1.062 0.912 0.924 1.082 0.995 
! 685 1.052 0.910 0.934 1.073 0.992 
! 690 1.058 0.918 0.930 1.073 0.995 
! 695 1.060 0.911 0.929 1.082 0.995 
! 700 1.070 0.927 0.923 1.076 0.999 
! 705 1.062 0.909 0.920 1.066 0.989 
! 710 1.065 0.913 0.931 1.074 0.996 
! 715 1.063 0.916 0.926 1.077 0.996 
! 720 1.057 0.906 0.934 1.069 0.991 
! 725 1.057 0.912 0.924 1.070 0.991 
! 730 1.059 0.898 0.944 1.064 0.991 
-60'/-15' BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
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Uav : Bss Bsp ! Bps Bpp ! Brr ! 
390 : 0.991 0.885 ! 0.885 1.007 ! 0.947 : 
395 : 1.032 : 0.916 i 0.916 : 1.037 ! 0.976 ! 
400 1.030 0.913 ! 0.913 1.029 ! 0.970 ! 
405 ! 1.034 0.914 ! 0.914 1.035 : 0.976 : 
410 1.046 0.912 ! 0.912 1.045 ! 0.983 ! 
415 ! 1.043 0.920 ! 0.920 1.049 ! 0.984 ! 
4.0 1.044 0.922 ! 0.922 1.050 : 0.985 : 
425 ' 1.044 0.923 1 0.923 1.056 ! 0.988 ! 
430 1.044 0.921 ! 0.921 1.047 : 0.985 : 
435 : 1.045 0.923 1 0.923 1.053 : 0.988 : 
440 1.048 0.927 ! 0.927 1.055 ! 0.990 ! 
445 1.050 0.923 ! 0.923 1.052 ! 0.989 ! 
450 1.052 0.923 ! 0.923 1.051 ! 0.989 ! 
455 1.053 0.928 i 0.928 1.056 ! 0.993 ! 
460 1.050 0.924 '. 0.924 1.052 : 0.990 : 
465 1.058 0.919 ! 0.919 1.051 ! 0.992 ! 
470 1.055 0.929 ! 0.929 1.056 I 0.994 ! 
475 1.048 0.927 ! 0.927 1.057 ! 0.992 ! 
480 1.053 0.928 ! 0.928 1.054 ! 0.993 ! 
485 1.047 0.927 ! 0.927 1.054 ! 0.990 ! 
490 1.049 0.925 ! 0.925 1.057 ! 0.991 ! 
495 1.047 0.928 ! 0.928 1.054 ! 0.991 ! 
500 1.058 0.928 ! 0.928 1.051 ! 0.993 ! 
505 1.052 0.929 ! 0.929 1.054 ! 0.993 ! 
510 1.050 0.934 ! 0.934 1.052 ! 0.992 ! 
515 1.051 0.926 ! 0.926 1.055 ! 0.992 ! 
520 1.049 0.920 ! 0.920 1.052 ! 0.989 ! 
525 1.050 0.925 ! 0.925 1.056 ! 0.990 ! 
530 1.049 ! 0.926 ! 0.926 1.053 ! 0.991 ! 
535 1.050 0.924 ! 0.924 1.054 ! 0.990 : 
540 1.051 ! 0.926 ! 0.926 ! 1.054 ! 0.992 ! 
545 1.052 0.923 ! 0.923 1.054 ! 0.989 : 
550 1.055 ! 0.931 ! 0.931 1.060 ! 0.996 ! 
555 1.051 0.926 ! 0.926 1.059 ! 0.993 ! 
560 1.049 ! 0.923 ! 0.934 • 1.054 ! 0.990 ! 
Uav Bss Bsp Bps Bpp Brr 
565 1.049 0.923 0.934 1.055 0.990 
570 : 1.053 0.924 0.934 1.051 0.991 
575 1.049 0.922 0.938 1.052 0.990 
5B0 ' 1.056 0.923 0.941 1.050 0.993 
585 1.050 0.925 0.938 1.046 0.990 
590 ! 1.044 0.931 0.941 ! 1.047 0.991 
595 1.048 0.921 0.936 1.048 0.988 
600 : 1.050 0.924 0.931 : 1.057 0.990 
605 1.051 0.927 0.935 1.045 0.989 
610 ! 1.046 0.924 0.935 ! 1.051 0.989 
615 1.039 0.920 0.937 1.051 0.987 
620 : 1.046 0.921 0.941 ! 1.056 0.991 
625 1.046 0.928 0.939 1.053 0.991 
630 1.052 0.919 0.940 1.051 0.991 
635 1.049 0.921 0.943 1.041 0.988 
640 1.047 0.918 0.939 1.042 0.987 
645 1.055 0.925 0.941 1.041 0.991 
650 1.056 0.924 0.939 1.044 0.991 
655 1.049 0.920 0.945 1.053 0.992 
660 1.046 0.928 0.941 1.050 0.991 
665 1.042 0.920 0.944 1.044 0.988 
670 1.055 0.917 0.943 1.038 0.988 
675 1.053 0.915 0.931 1.049 0.987 
680 1.048 0.934 0.951 1.051 0.996 
685 1.041 0.924 0.942 1.055 0.990 
690 1.048 0.934 0.946 1.038 0.991 
695 1.041 0.922 • 0.937 1.047 , 0.986 
700 1.064 0.921 0.956 1.041 0.996 
705 1.054 0.940 . 0.940 1.062 ! 0.999 
710 1.057 0.935 0.957 1.035 0.996 
715 1.050 , 0.928 ! 0.941 1.059 ! 0.994 
720 1.056 0.926 0.941 1.058 0.995 
725 1.056 ! 0.934 ! 0.931 1.040 ! 0.990 
730 1.057 0.908 ! 0.935 1.059 ! 0.990 
======== ==— ======== —===== ======= 
Vav ! Bss ! Bsp : Bps : Bpp ! Brr 
390 ! 1.030 ! 0.858 ! 0.858 ! 0.984 ,' 0.938 
395 ! 1.047 ! 0.917 ! 0.917 ! 1.022 ! 0.979 
400 ! 1.032 ! 0.905 ! 0.905 ! 1.029 ! 0.971 
405 ! 1.042 ! 0.912 ! 0.912 ! 1.031 ! 0.978 
410 ! 1.046 ! 0.923 ! 0.923 ! 1.028 I 0.982 
415 i 1.052 ! 0.923 ! 0.923 ! 1.034 ! 0.985 
420 ! 1.045 ! 0.925 ! 0.925 ! 1.038 i 0.985 
425 ! 1.052 ! 0.930 ! 0.930 ! 1.037 ! 0.988 
430 ! 1.046 ! 0.919 ! 0.919 ! 1.037 ! 0.984 
435 ! 1.048 ! 0.929 ! 0.929 ! 1.036 ! 0.987 
440 ! 1.053 ! 0.929 ! 0.929 ! 1.039 ! 0.989 
445 ! 1.056 ! 0.928 ! 0.928 ! 1.034 ! 0.988 
450 ! 1.055 ! 0.928 ! 0.928 ! 1.043 ! 0.990 
455 ! 1.058 ! 0.932 ! 0.932 ! 1.044 I 0.993 
460 ! ! 1.054 ! ! 0.926 ! 0.926 ! ! 1.042 ! ! 0.990 
465 ! 1.061 ! 0.924 ! 0.924 ! 1.039 ! 0.992 
470 ! ! 1.054 ! ! 0.931 ! ! 0.931 ! 1.042 ! ! 0.991 
475 ! ! 1.059 ! 0.929 ! 0.929 ! ! 1.043 ! 0.994 
480 : 1.055 ! ! 0.932 ! ! 0.932 ! 1.045.! 0.994 
485 ! ! 1.058 i ! 0.932 ! ! 0.932 ! 1.041 ! ! 0.994 
490 ! 1.055 : 0.933 : 0.933 ! 1.041 : 0.993 
495 ! 1.050 ! ! 0.933 ! ! 0.933 ! 1.045 : 0.992 
500 ! 1.055 : 0.933 : 0.933 ! 1.045 : 0.993 
505 ! 1.055 ! 0.930 ! 0.930 ! 1.042 ! 0.992 
510 : 1.057 ! 0.930 ! 0.930 ! 1.044 ! 0.993 
515 : 1.057 : 0.933 ! 0.933 ! 1.045 : 0.994 
520 i 1.061 i 0.931 : 0.931 ! 1.045 : 0.994 
525 i 1.057 ! 0.930 : 0.930 ! 1.045 ! 0.994 
530 : 1.058 i 0.938 ! 0.938 i 1.046 : 0.996 
535 : 1.052 : 0.935 ! 0.935 ! 1.038 : 0.992 
540 : 1.054 : 0.929 I 0.929 ! 1.044 ! 0.992 
545 : 1.054 : 0.934 ! 0.934 ! 1.041 : 0.993 
550 : 1.056 : 0.935 ! 0.935 ! 1.042 : 0.995 
555 ! 1.059 : 0.932 ! 0.932 ! 1.041 i 0.994 
560 ! 1.049 ! 0.934 : 0.939 ! 1.040 : 0.991 
Vav ! Bss ! Bsp ! Bps ! Bpp ! Brr 
565 ! 1.058 ! 0.935 ! 0.939 ! 1.045 ! 0.994 
570 ! 1.060 ! 0.926 ! 0.939 ! 1.040 ! 0.991 
575 ! 1.057 ! 0.927 ! 0.939 ! 1.042 ! 0.991 
580 ! 1.051 ! 0.932 ! 0.940 ! 1.040 ! 0.991 
585 ! 1.050 i 0.925 ! 0.945 ! 1.040 ! 0.990 
590 ! 1.052 ! 0.932 ! 0.944 ! 1.046 ! 0.994 
595 ! 1.054 ! 0.924 ! 0.947 : i . 0 4 i ! 0.991 
600 ! 1.048 ! 0.930 ! 0.945 ! 1.035 ! 0.990 
605 1 1.053 ! 0.933 ! 0.945 ! 1.039 ! 0.993 
610 ! 1.058 ! 0.925 ! 0.951 ! 1.043 ! 0.994 
615 ! ! 1.060 ! 0.926 ! 0.945 ! ! 1.042 ! 0.993 
620 ! 1.065 ! 0.932 ! 0.948 ! 1.038 ! 0.996 
625 ! ; 1.059 ! 0.929 ! ! 0.946 ! ! 1.041 ! ! 0.994 
630 i ! 1.055 ! 0.923 ! 0.944 1 ! 1.040 ! 0.990 
635 : 1.053 ! ! 0.932 ! ! 0.947 ! 1.043 ! 0.994 
640 ! ! 1.056 ! 0.924 ! ! 0.942 ! ! 1.047 ! ! 0.992 
645 : 1.057 ! ! 0.923 ! 0.946 : 1.042 : 0.992 
650 I 1.062 : ! 0.923 ! ! 0.950 ! 1.050 ! ! 0.997 
655 i 1.046 ! 1 0.926 ! 0.947 : 1.040 : 0.990 
660 : 1.067 ! ! 0.934 ! : 0.947 : 1.032 : 0.995 
665 : 1.059 ! 0.927 ! 0.948 ! 1.023 : 0.989 
670 ! 1.066 ! 0.928 ! 0.948 ! 1.027 : 0.992 
675 ! 1.058 : 0.931 ! 0.947 ! 1.030 : 0.991 
680 i 1.051 : 0.934 ! 0.949 ! 1.040 : 0.994 
685 : 1.059 ! 0.925 : 0.946 : 1.036 : 0.992 
690 ! 1.063 : 0.919 ! 0.956 ! 1.041 ! 0.994 
695 ! 1.048 : 0.935 1 0.956 ! 1.038 ! 0.994 
700 ! 1.058 : 0.929 ! 0.951 : 1.058 : 0.999 
705 ! i . o s o : 0.930 : 0.952 ! 1.042 : 0.994 
710 ! 1.063 : 0.950 ! 0.964 ! 1.051 i 1.007 
715 ! 1.060 : 0.935 ! 0.959 ! 1.053 : 1.001 
720 ! 1.064 : 0.962 1 0.947 ! 1.031 ! 1.001 
725 ! 1.064 : 0.923 : 0.969 ! 1.050 : 1.002 
730 ! 1.088 ! 0.926 : 0.961 ! 1.038 : 1.004 
I I I I I I 
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-_ . ' / 15' BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR 8aS04 
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Uav ! Bss Bsp Bps Bpp Brr 
390 ! 1.026 0.866 0.866 0.976 0.945 
395 . 1.056 0.928 0.928 1.014 0.982 
400 ! 1.061 0.916 0.916 1.025 0.980 
405 . 1.061 0.924 0.924 1.033 0.988 
410 ! 1.070 0.916 0.916 1.030 0.987 
415 ! 1.068 0.929 0.929 1.035 0.991 
420 ! 1.074 0.930 0.930 1.041 0.995 
425 ! 1.074 0.926 0.926 1.037 0.994 
430 ! 1.066 0.926 0.926 1.034 0.990 
435 : i.07i 0.926 0.926 1.035 0.992 
440 ! 1.070 0.928 0.928 1.040 0.995 
445 ! 1.072 0.931 0.931 1.040 0.995 
450 ! 1.077 0.932 0.932 1.039 0.997 
455 ! 1.075 0.938 0.938 1.045 1.001 
460 ! 1.073 0.931 0.931 1.041 0.998 
465 ! 1.078 0.929 0.929 1.039 0.999 
470 ! 1.076 0.932 0.932 1.043 0.999 
475 ! 1.075 0.935 0.935 1.046 1.000 
4S0 ! 1.078 0.937 0.937 1.046 1.001 
485 ! 1.078 0.936 0.936 1.043 1.000 
490 ! 1.077 0.934 0.934 1.043 0.999 
495 ! 1.075 0.933 0.933 1.046 0.999 
500 ! 1.076 0.934 0.934 1.046 1.000 
505 ', 1.074 0.930 0.930 1.045 0.999 
510 ! 1.076 0.929 0.929 1.049 0.999 
515 ! 1.077 0.934 0.934 1.043 1.000 
520 ! 1.073 0.931 0.931 1.040 0.997 
525 ! 1.079 0.937 0.937 1.047 1.002 
530 i 1.084 0.934 0.934 1.044 1.003 
535 , 1.076 0.931 0.931 1.042 0.998 
540 ! 1.069 0.931 0.931 1.041 0.997 
545 • 1.075 0.937 0.937 1.042 1.000 
550 ! 1.079 0.934 0.934 1.049 1.002 
555 1.075 0.937 0.937 1.045 1.000 
560 ! 1.070 0.932 0.947 1.041 0.997 
! Uav Bss Bsp Bps Bpp Brr 
! 565 1.081 0.931 0.946 1.042 1.000 
! 570 1.082 0.935 0.943 1.042 1.001 
! 575 1.075 0.931 0.943 1.040 0.997 
! 580 1.073 0.928 0.950 1.041 0.998 
! 585 1.073 0.933 0.944 1.040 0.997 
! 590 1.083 0.930 0.949 1.044 1.002 
1 595 1.082 0.938 0.949 1.036 1.001 
: 600 1.076 0.934 0.940 1.041 0.998 
! 605 1.077 0.931 0.944 1.037 0.997 
i 610 1.074 0.932 0.944 1.045 0.999 
: 615 1.073 0.937 0.950 1.045 1.001 
! 620 1.086 0.936 0.955 1.034 1.003 
! 625 1.073 0.933 0.947 1.050 1.001 
! 630 1.083 0.934 0.950 1.042 1.002 
! 635 1.073 0.933 0.960 1.044 1.003 
! 640 1.074 0.932 0.954 1.036 0.999 
! 645 1.072 0.936 0.945 1.039 0.998 
! 650 1.081 0.933 0.960 1.036 1.002 
! 655 1.077 0.944 0.956 1.047 1.006 
! 660 1.079 0.930 0.959 1.048 1.004 
! 665 1.080 0.929 0.958 1.033 1.000 
i 670 1.072 0.937 0.957 1.036 1.001 
! 675 1.074 0.933 0.953 1.036 0.999 
! 680 1.079 0.941 0.970 1.041 1.008 
! 6B5 1.072 0.942 0.959 1.040 1.004 
! 690 1.088 0.931 0.950 1.034 1.001 
! 695 1.063 0.929 0.943 1.036 0.993 
! 700 1.094 0.947 0.955 1.047 1.011 
! 705 1.087 0.951 0.962 1.036 1.009 
! 710 1.083 0.937 0.971 1.023 1.003 
! 715 1.078 0.954 0.971 1.069 1.018 
! 720 1.076 0.943 0.953 1.059 1.008 
! 725 1.079 0.940 0.990 1.056 . 1.016 
I 730 1.074 0.937 0.967 1.050 1.007 
l 
l 
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! Uav i Bss ! Bsp ! Bps ! Bpp I Brr 
: 390 : i . o s o : 0.909 i 0.909 : 1.027 : 0.979 i 
! 395 ! 1.106 1 0.917 i 0.917 ! 1.039 ! 0.998 ! 
! 400 ! 1.107 ! 0.923 ! 0.923 ! 1.037 ! 0.998 i 
! 405 ! 1.107 ! 0.922 i 0.922 ! 1.046 ! 1.001 i 
: 410 i i . i i 5 : 0.927 : 0.927 : 1.048 i 1.005 : 
! 415 ! 1.114 ! 0.928 ! 0.928 ! 1.053 ! 1.007 ! 
; 420 : i . H 4 : 0.930 : 0.930 : 1.057 1 1.010 : 
! 425 i 1.115 i 0.934 ! 0.934 ! 1.055 i 1.011 ! 
! 430 i 1.113 i 0.932 ! 0.932 1.050 i 1.008 i 
: 435 : i . U 4 : 0.938 : 0.938 : 1.055 : 1.011 : 
! 440 ! 1.119 ! 0.931 1 0.931 ! 1.057 t 1.013 ! 
! 445 ! 1.122 ! 0.937 ! 0.937 ! 1.055 ! 1.013 ! 
.' 450 ! 1.122 ! 0.933 ! 0.933 i 1.060 ! 1.013 ! 
! 455 ! 1.124 ! 0.938 ! 0.938 I 1.064 ! 1.018 ! 
: 460 : 1.126 : 0.934 : 0.934 : 1.058 : 1.015 : 
! 465 ! 1.128 i 0.932 ! 0.932 i 1.059 ! 1.017 ! 
! 470 ! 1.123 ! 0.936 ! 0.936 i 1.062 ! 1.016 ! 
'• 475 i 1.124 ! 0.937 ! 0.937 ! 1.060 ! 1.016 ! 
! 480 ! 1.122 ! 0.937 ! 0.937 ! 1.058 ! 1.016 ! 
! 485 ! 1.128 ! 0.938 ! 0.938 ! 1.061 ! 1.018 ! 
! 490 ! 1.126 ! 0.935 ! 0.935 ! 1.063 ! 1.017 ! 
! 495 ! 1.127 ! 0.940 ! 0.940 ! 1.064 ! 1.019 ! 
! 500 ! 1.122 ! 0.935 ! 0.935 ! 1.065 ! 1.017 ! 
! 505 ! 1.124 ! 0.939 ! 0.939 ! 1.063 ! 1.018 ! 
: 510 i i . i i 9 : 0.938 : 0.938 : 1.064 : 1.016 : 
! 515 I 1.123 ! 0.935 i 0.935 i 1.064 ! 1.016 ! 
: 520 : 1.123 : 0.93B : 0.938 : 1.063 : 1.015 : 
! 525 ! 1.122 ! 0.943 ! 0.943 I 1.064 i 1.018 ! 
! 530 ! 1.125 ! 0.943 ! 0.943 i 1.065 ! 1.020 ! 
! 535 i 1.126 ! 0.933 ! 0.933 i 1.061 i 1.017 ! 
! 540 ! 1.125 ! 0.940 ! 0.940 1.064 ! 1.019 i 
! 545 ! 1.123 1 0.93B I 0.938 ! 1.065 ,' 1.019 i 
: 550 : 1.128 : 0.940 : 0.940 : 1.063 : 1.019 : 
! 555 ! 1.127 1 0.936 ! 0.936 ! 1.059 ! 1.016 ! 
! 560 ! 1.126 ! 0.937 ! 0.944 ! 1.067 ! 1.018 ! 
Uav ! Bss : Bsp ! Bps ! Bpp ! Brr 
565 ! 1.128 ! 0.937 ! 0.942 ! 1.067 ! 1.019 
570 1 1.126 ! 0.938 ! 0.944 ! 1.065 : l . o i s 
575 ! 1.117 ! 0.936 ! 0.942 ! 1.058 : 1.013 
580 : 1.131 ! 0.935 ! 0.952 1 1.056 : l . o i s 
585 : 1.123 ! 0.939 ! 0.951 : i.06i : i . o i 9 
590 : 1.121 ! 0.932 ! 0.945 1 1.063 ! 1.015 
595 ! 1.127 1 0.933 i 0.946 ! 1.065 : l . o i s 
600 ! 1.129 ! 0.934 ! 0.944 ! 1.062 ! 1.017 
605 ! ! 1.123 ! 0.933 ! 0.947 ! ! 1.058 i : 1.015 
610 ! 1.117 ! 0.937 ! 0.946 ! 1.063 : 1.016 
615 ! ! 1.124 ! 0.936 ! 0.953 ! ! 1.059 ! : l . o i s 
620 i : 1.130 ! 0.937 ! 0.947 ! ! 1.063 i ! 1.019 
625 ! 1.125 i ! 0.938 ! 0.953 ! 1.060 ! 1.019 
630 ! ! 1.121 ! 0.930 ! 0.949 ! ! 1.059 ! ! 1.015 
635 : 1.130 ! 1 0.941 ! 1 0.951 ! 1.067 : 1.022 
640 ! I 1.131 ! 0.929 ! 0.951 ! 1.066 ! ! 1.019 
645 i 1.126 ! ! 0.932 ! ! 0.951 ! 1.062 : 1.018 
650 : 1.122 ! ! 0.935 ! ! 0.955 ! 1.071 ! 1.021 
655 : 1.130 ! 0.941 ! 0.954 ! 1.062 : 1.022 
660 : 1.133 ! ! 0.935 i ! 0.956 ! 1.073 ! 1.024 
665 i 1.125 ! 0.946 ! 0.949 ! 1.064 : 1.021 
670 ! 1.135 ! ! 0.933 ! ! 0.944 ! 1.079 ! 1.023 
675 ! 1.130 : 0.941 ! 0.952 ! 1.074 ! 1.024 
680 : 1.135 : 0.946 : 0.956 ! 1.072 ! 1.027 
685 : 1.139 ! 0.940 ! 0.949 ! 1.069 i 1.024 
690 ; 1.137 I 0.937 ! 0.961 : 1.072 : 1.027 
695 ! 1.139 : 0.931 ! 0.954 ! 1.068 : 1.023 
700 ! 1.122 ! 0.941 : 0.947 ! 1.082 : 1.023 
705 ! 1.134 : 0.940 ! 0.949 ! 1.094 : 1.029 
710 : 1.132 : 0.958 : 0.957 : 1.079 : 1.031 
715 ! 1.153 : 0.963 : 0.960 : 1.060 : 1.034 
720 ! 1.144 ; 0.940 ! 0.951 ! 1.074 ! 1.027 
725 : 1.149 ! 0.945 : 0.974 ! 1.048 : 1.029 
730 ! 1.128 : 0.949 ! 0.983 : 1.073 : 1.033 
I I 1 I 1 I I 
I t 1 I I I I 
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: Bss 1 Bsp ! Bps ! Bpp 1 Brr 
! ! 565 ! 1.223 ! 0.933 ! 0.939 1 1.111 ! 1.052 
1 ! 570 1.222 ! 0.931 ! 0.939 , 1.114 1.052 
1 ! 575 1 1.225 ! 0.934 1 0.939 : l.iis ! 1.053 
1 ! 580 1.218 0.933 0.943 1.108 1.050 
1 1 585 ' 1.222 ! 0.930 ! 0.943 ! 1.109 1.051 
1 ! 590 1.227 0.936 0.942 1.112 1.054 
! ! 595 1.234 ! 0.929 0.941 1.109 1.053 
! , 600 1.228 0.930 0.942 1.107 1.052 
! ! 605 1.233 0.934 0.943 1.119 1.057 
; 610 1.236 0.938 0.944 1.124 1.061 
! 615 1.231 0.936 0.945 1.113 1.056 
! 620 1.234 0.932 0.948 1.115 1.057 
! 625 1.235 0.937 0.945 1.113 1.057 
: 630 1.235 0.936 0.940 1.118 1.057 
; 635 1.231 0.929 0.949 1.112 1.055 
! 640 1.225 0.938 0.937 1.111 1.053 
! 645 1.225 0.934 0.945 1.104 1.052 
! 650 1.247 0.939 0.939 1.104 , 1.057 
; 655 1.233 0.938 0.935 1.118 1.056 
! 660 1 1.238 0.934 0.944 1.117 1 1.058 
! 665 1.239 0.937 0.947 1.113 1.059 
! 670 ! 1.247 0.934 , 0.944 , 1.124 ! 1.062 
! 675 1.244 0.924 0.944 1.114 1.056 
! 680 : 1.250 0.934 ! 0.938 ! 1.107 ! 1.057 
! 685 1.247 0.940 0.952 1.115 1.063 
! 690 ! 1.236 0.933 ! 0.954 ! 1.122 : 1.061 
,' 695 1.234 0.943 0.944 1.119 1.060 
! 700 ! 1.244 ! 0.943 I 0.941 ! 1.119 ! 1.062 
! 705 ! 1.246 0.933 . 0.967 ! 1.119 ! 1.066 
| ! 710 ! 1.257 ! 0.933 ! 0.962 ! 1.121 ! 1.068 
! 715 ! 1.261 0.951 0.961 ! 1.114 ! 1.072 
! ! 720 ! 1.228 ! 0.952 1 0.967 : 1.110 ! 1.064 
I , 725 : 1.250 1 0.942 : 0.957 : 1.127 ! 1.069 
730 : 1.251 ! 0.936 I 0.949 ! 1.124 ! 1.065 
Uav : Bss : Bsp : Bps : Bpp : B r r ! 
390 1.372 : 0.878 1 0.878 1.157 1.070 ! 
395 1.392 0.916 0.916 1.189 1.101 ! 
400 1.394 0.916 ' 0.916 1.184 1.099 ! 
405 1.395 0.909 0.909 1.184 1.099 : 
410 1.402 0.918 0.918 1.192 1.106 ! 
415 1.402 0.919 0.919 1.194 1.108 ! 
420 1.399 0.923 0.923 1.199 1.108 ! 
425 1.407 0.924 0.924 1.198 1.111 : 
430 1.410 0.921 0.921 1.200 1.113 ! 
435 1.406 0.923 0.923 1.198 l . i n : 
440 1.415 0.928 0.928 1.203 l . i i s : 
445 1.410 0.926 0.926 1.200 1.114 ! 
450 1.411 0.923 0.923 1.207 1.H6 : 
455 1.416 0.934 0.934 1.214 1.122 ! 
460 1.421 0.929 0.929 1.210 1.121 : 
465 1.432 0.924 0.924 1.209 1.123 : 
470 1.427 0.930 0.930 1.218 1.125 1 
! 475 1.430 0.929 0.929 1.216 1.126 ! 
480 1.421 0.931 0.931 1.216 1.123 1 
! 485 1.428 0.929 0.929 1.215 1.125 I 
490 1.419 0.925 0.925 1.220 1.122 : 
! 495 1.420 0.927 0.927 1.219 1.123 ! 
500 1.430 0.930 0.930 1.214 1.125 I 
! 505 1.432 0.932 0.932 1.219 1.127 : 
510 1.429 0.930 0.930 1.220 1.126 1 
! 515 1.431 0.933 0.933 1.216 1.126 
520 1.427 0.936 0.936 1.217 1.125 I 
! 525 1.430 0.931 0.931 1.219 1.125 
530 1.422 0.935 0.935 1.220 1.126 : 
! 535 1.428 0.923 0.923 1.213 1.122 
540 1.431 0.925 0.925 1.211 1.123 ! 
! 545 , 1.428 ! 0.923 1 0.923 1.212 1.122 
• 550 1.433 0.927 0.927 1.216 1.126 
! 555 ! 1.437 0.927 , 0.927 1.217 ! 1.127 
! 560 1.430 0.921 0.923 1.219 1.123 
Uav Bss Bsp Bps Bpp Brr ! 
565 1.426 0.927 0.928 1.218 1.125 ; 
570 1.433 0.928 0.925 1.220 1.126 ; 
575 1.426 0.926 0.925 1.217 ! 1.124 ! 
580 1.431 0.933 0.923 1.214 1.125 I 
585 1.429 0.925 0.925 1.210 ' 1.122 ! 
590 1.422 0.928 0.931 1.213 1.123 I 
595 1.418 0.928 0.925 1.208 1.120 ! 
600 1.421 0.933 0.927 1.219 1.125 ! 
605 1.422 0.929 0.926 1.217 I 1.124 1 
610 1.437 0.932 0.930 1.222 1.130 1 
615 1.438 0.936 0.931 1.214 1.130 i 
620 1.440 0.932 0.929 1.224 1.131 ! 
625 1.441 0.929 0.928 1.220 , 1.129 I 
630 1.444 0.926 0.936 1.226 1.133 1 
635 1.438 0.933 0.936 1.221 1.132 : 
640 1.446 0.930 0.932 1.228 1.134 ! 
645 1.454 0.929 0.935 1.226 1.136 I 
650 1.479 0.924 0.930 1.221 1.138 1 
655 1.468 0.930 0.932 1.224 1.138 1 
660 1.442 0.926 0.941 1.224 1.133 : 
665 1.455 0.923 0,937 1.224 1.135 ! 
670 1.442 0.926 0.931 1.225 1.131 1 
675 1.458 0.933 0.927 1.226 1.136 1 
680 1.459 0.932 0.935 1.220 1.136 ! 
685 1.454 0.928 0.939 1.221 1.136 ! 
690 1.454 0.925 0.934 1.219 1.133 ! 
695 1.469 0.920 0.942 1.227 1.139 I 
700 1.471 0.949 0.926 1.231 1.145 1 
705 1.459 0.933 0.949 1.235 1.14" : 
710 1.462 0.941 0.945 1.235 1.146 
715 1.481 0.932 0.927 1.242 1.146 : 
720 1.464 0.913 , 0.931 1.261 1.142 
725 1.487 0.943 0.936 1.219 1.146 ' 
! 730 1.488 ! 0.927 1 0.944 1.244 ! 1.151 
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! Uav Bss Bsp Bps Bpp Br r ! 
! 390 1.326 0.875 0.875 1.357 1.226 1 
! 395 1.864 0.907 0.907 1.409 1.267 ! 
: 400 1.844 0.899 0.899 1.396 1.254 ! 
1 405 1.856 0.902 0.902 1.410 1.266 : 
! 410 1.870 0.909 0.909 1.414 1.271 ! 
! 415 1.876 0.910 0.910 1.413 1.273 : 
1 420 1.871 0.911 0.911 1.410 1.271 : 
! 425 1.881 0.912 0.912 1.414 1.275 ! 
! 430 1.872 0.911 0.911 1.416 1.273 ! 
! 435 1.874 0.911 0.911 1.417 1.273 : 
! 440 1.880 0.917 0.917 1.422 1.278 ! 
! 445 1.893 0.915 0.915 1.425 1.281 ! 
! 450 1.896 0.912 0.912 1.423 1.282 ! 
! 455 1.893 0.918 0.918 1.426 1.284 ! 
! 460 1.895 0.915 0.915 1.42B 1.284 ! 
! 465 1.908 0.913 0.913 1.425 1.287 1 
! 470 1.903 0.919 0.919 1.426 1.287 : 
! 475 1.905 0.919 0.919 1.427 1.288 : 
! 480 1.897 0.918 0.918 1.427 1.285 I 
! 485 1.892 0.913 0.913 1.425 1.282 ! 
1 490 1.895 0.914 0.914 1.419 1.281. : 
! 495 1.896 0.917 0.917 1.424 1.283 ! 
! 500 1.900 0.918 0.918 1.420 1.284 
1 505 1.911 0.917 0.917 1.423 1.289 1 
! 510 1.917 0.918 0.918 1.430 1.291 
! 515 1.929 0.915 0.915 1.424 1.292 ! 
! 520 1.921 0.910 0.910 1.428 1.289 
! 525 1.915 0.918 0.918 1.429 1.290 1 
: 530 1.919 0.922 0.922 1.428 1.292 
! 535 1.928 0.918 0.918 1.432 1.294 I 
! 540 1.917 0.915 0.915 1.432 1.291 
1 545 1.930 0.916 0.916 1.431 1.294 ! 
! 550 1.934 0.920 0.920 1.436 1.297 
! 555 1.944 0.919 0.919 1.433 1.300 ' 
1 560 1.940 0.915 0.899 1.443 1.299 
_ . . . . :====«=: ::r::::r: 
! Uav Bss Bsp Bps Bpp Br r 
1 565 1.940 0.914 0.904 1.444 1.300 
! 570 1.932 0.920 0.898 1.438 1.297 
! 575 1.940 0.917 0.900 1.435 1.298 
1 580 1.941 0.914 0.899 1.444 1.300 
1 585 1.943 0.915 0.897 1.449 1.301 
! 590 1.948 0.918 0.905 1.447 . 1.304 
1 595 1.958 0.917 0.898 1.444 1.304 
! 600 1.959 0.916 0.903 1.438 , 1.304 
1 605 1.956 0.916 0.897 1.435 1.301 
1 610 1.945 0.917 0.907 1.434 ' 1.301 
! 615 1.952 0.917 0.904 1.441 1.304 
! 620 1.971 0.919 0.900 1.446 ' 1.309 
! 625 1.968 0.919 0.909 1.457 1.313 
! 630 1.978 0.921 0.900 1.447 1.312 
! 635 1.980 0.921 0.904 1.456 1.315 
! 640 1.987 0.923 0.898 1.452 , 1.315 
! 645 1.984 0.928 0.901 1.447 1.315 
! 650 1.999 0.923 0.911 1.447 1.320 
! 655 1.968 0.928 0.910 1.463 1.317 
! 660 1.992 0.916 0.900 1.457 1.316 
! 665 2.001 0.918 0.903 1.444 1.317 
1 670 1.986 0.924 0.910 1.440 1.315 
! 675 1.978 0.918 0.900 1.448 1.311 
1 680 1.991 0.923 0.907 1.454 1.319 
! 685 1.994 0.922 0.904 1.449 1.317 
! 690 2.009 0.927 0.912 1.454 1.326 
! 695 1.993 0.915 0.906 1.448 1.315 
1 700 2.014 0.902 0.899 1.451 1.317 
1 705 2.019 0.935 0.908 1.454 1.329 
1 710 2.015 0.913 0.909 1.467 1.326 
1 715 2.013 0.936 0.908 1.473 1.332 
! 720 2.007 0.899 0.883 1.455 1.311 
! 725 2.007 0.925 0.915 1.460 1.327 




Uav Bss Bsp . Bps , Bpp Brr 1 ! Uav Bss 1 Bsp ! Bps 1 Bpp ! Brr 
390 1.004 0.795 1 0.795 1.089 0.922 1 1 565 1.099 1 0.856 ! 0.871 ! 1.189 ! 1.004 
395 1 1.128 ! 0.861 ! 0.861 1 1.190 , 1.015 : ! 570 • 1.096 ! 0.351 ! 0.862 1 1.185 1 0.999 
400 1.098 0.867 > 0.867 1.182 1.007 ! ! 575 1.095 , 0.850 , 0.868 , 1.189 1.001 
405 ! 1.101 ! 0.873 ! 0.873 ! 1.187 , 1.010 1 ! 580 1.086 ! 0.863 ! 0.867 ! 1.197 1 1.004 
410 1.114 0.862 , 0.862 1.198 1.012 1 ! 585 1.093 0.858 0.861 1.186 0.999 
415 ! 1.111 ! 0.860 ! 0.860 1.187 1.007 1 ! 590 1.095 1 0.859 1 0.363 , 1.193 ' 1.002 
420 1.106 0.B66 0.866 1.194 l .o io : ! 595 1.088 0.857 0.865 1.191 1.000 
425 1.112 1 0.867 1 0.867 1.196 1.012 : 1 600 1.083 0.849 0.869 1.179 0.995 
430 1.100 0.857 0.857 1.188 1.006 1 ! 605 1.097 0.854 0.870 1.190 1.003 
435 1.113 , 0.864 ' 0.864 1.196 l . o n : ! 610 1.092 0.846 0.874 1.189 1.000 
440 1.112 0.872 0.872 1.201 1.014 1 1 615 1.092 0.851 0.864 1.178 0.996 
445 1.112 0.867 0.867 1.201 1.014 : ! 620 1.093 0.866 0.860 1.190 1.002 
450 1.106 0.865 0.865 1.196 1.010 ! 1 625 1.084 0.846 0.866 1.182 0.995 
455 1.118 0.878 0.878 1.205 1.022 1 ! 630 1.071 0.842 0.855 1.186 0.989 
460 1.108 0.867 0.867 1.192 1.012 ! 1 635 1.089 0.843 0.855 1.187 0.994 
465 1.123 0.865 0.865 1.186 1.016 ! 1 640 1.091 0.852 0.859 1.179 0.9<?5 
470 1.115 0.869 0.869 1.197 1.015 ! ! 645 1.083 0.848 0.869 1.178 0.994 
475 1.113 0.870 0.870 1.198 1.016 ! 1 650 1.084 0.847 0.860 1.188 0.995 
480 1.118 0.867 0.867 1.199 1.015 ! t ;ee i i O J J i 1.089 0.836 0.865 1.184 0.991 
485 1.110 0.867 0.867 1.196 1.014 I ! 660 1.091 0.844 0.848 1.183 0.991 
490 1.102 0.865 0.865 1.200 1.011 ! ! 665 ! 1.089 0.841 0.856 1.186 ! 0.993 
495 1.100 0.859 0.859 1.198 1.007 ! ! 670 1.080 0.842 0.863 1.188 0.993 
500 1.105 0.868 0.868 1.200 : 1.013 ! ! 675 ! 1.078 0.829 0.865 1.156 • 0.982 
505 1.109 0.869 0.869 1.196 1.014 : 1 680 1.080 0.846 0.874 1.177 0.994 
510 ! 1.105 0.866 0.866 , 1.190 ! 1.010 1 : 685 : 1.091 , 0.849 0.876 1.183 I 1.000 
515 1.096 0.868 0.868 1.190 1.007 1 ! 690 • 1.093 0.840 0.356 1.178 0.992 
520 ! 1.103 , 0.857 ' 0.857 : 1.193 ! 1.007 ! ! 695 ! 1.074 ! 0.842 0.863 1.175 : 0.989 
525 ' 1.104 0.865 0.865 1.191 i 1.009 : ! 700 1 1.071 0.844 0.871 1.169 0.989 
530 I 1.103 ! 0.868 ! 0.868 : 1.194 ! 1.010 ! 1 705 ! 1.102 ! 0.825 ! 0.868 ' 1.168 ! 0.991 
535 : 1.093 0.853 0.853 , 1.187 : 1.002 ! ! 710 ! 1.096 0.834 0.871 1.183 0.996 
540 ! 1.098 ! 0.864 : 0.864 ! 1.199 ! 1.009 ! ! 715 : 1.070 ! 0.837 : 0.869 ! 1.172 ! 0.987 
545 1 1.104 0.855 0.855 1.191 ! 1.005 ! ! 720 ! 1.086 ! 0.849 0.858 1.181 0.993 
550 ! 1.110 ! 0.861 : 0.861 i 1.191 ! 1.008 ! ! 725 1 1.092 ! 0.827 ! 0.873 ! 1.127 ! 0.980 
555 : 1.100 ! 0.858 : 0.858 I 1.192 ! 1.005 : ,' 730 ! 1.092 , 0.836 0.818 1.144 0.973 
560 i 1.092 ! 0.853 ! 0.869 I 1.190 : 1.001 1 ! I 
! Uav 
-75'/-30» BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaS04 
*•«•.*...*..........**...**.*...........-...........-.... 
1 Uav ! Bss : Bsp ; Bps : Bpp : Brr ! 
! 390 I 0.907 ! 0.758 : 0.758 : 0.916 1 0.838 i 
! 395 0.993 0.857 0.857 0.992 0.927 ! 
1 400 0.960 0.831 0.831 0.988 ! 0.905 ! 
! 405 0.984 0.843 0.843 0.997 0.919 ! 
1 410 0.971 0.841 0.841 0.998 0.918 ! 
! 415 0.975 0.836 0.836 1.004 0.918 ! 
1 420 0.984 0.846 0.846 0.998 0.921 : 
! 425 0.977 0.838 0.838 1.001 0.918 ! 
! 430 0.966 0.838 0.838 1.002 0.915 : 
! 435 0.974 0.842 0.842 0.999 0.918 1 
I 440 0.978 0.845 0.845 1.005 0.921 ! 
! 445 0.975 0.846 0.846 1.002 0.921 ! 
1 450 0.977 0.843 0.843 1.010 0.922 ! 
1 455 0.980 0.851 0.851 1.012 0.928 : 
! 460 0.981 0.851 0.851 1.004 0.925 ! 
1 465 0.987 0.844 0.844 1.007 0.926 ! 
! 470 0.982 0.847 0.847 1.009 0.926 : 
1 475 0.982 0.847 0.847 1.008 0.926 : 
! 480 0.981 0.849 0.849 1.007 0.926 ! 
! 485 0.981 0.849 0.849 1.005 0.925 I 
! 490 0.981 0.842 0.842 1.005 0.923 : 
! 495 0.977 0.849 0.849 1.009 0.924 
! 500 0.978 0.846 0.846 1.009 0.924 ! 
! 505 , 0.982 ! 0.846 ' 0.846 , 1.007 0.925 
! 510 0.986 0.847 0.847 1.006 0.926 ! 
! 515 ' 0.981 I 0.848 1 0.848 ! 1.008 0.925 ' 
1 520 0.979 0.847 0.847 1.003 0.923 ! 
1 525 ! 0.981 , 0.844 0.844 : l . o o s 0.925 
! 530 0.981 0.852 0.852 1.003 0.925 ! 
1 535 , 0.973 0.844 , 0.844 , 1.001 0.920 
! 540 0.979 0,845 0.845 0.997 0.923 ' 
! 545 ! 0.983 , 0.850 ! 0.850 ! 1.000 , 0.924 
! 550 0.978 0.843 0.843 0.996 0.920 
! 555 1 0.975 ! 0.848 ! 0.848 ! 1.007 , 0.925 
! 560 0.974 0.840 0.865 0.998 0.919 
! Uav : Bss : Bsp Bps Bpp Brr 1 
1 565 I 0.976 : 0.841 , 0,864 , 0.996 1 0.91? ! 
! 570 0.977 0.834 0.859 1.002 0.918 ! 
! 575 1 0.965 : 0.845 0.854 0.997 1 0.915 ! 
! 580 0.967 0.838 0.867 1.003 0.919 ! 
! 585 0.963 0.838 0.865 1.001 ' 0.917 1 
! 590 0.975 0.838 0.864 0.999 0.919 1 
! 595 0.974 0.837 0.861 0.995 ! 0.917 ! 
! 600 0.974 0.841 0.867 0.994 0.919 ! 
! 605 0.970 0.837 0.874 1.004 ! 0.921 1 
: 610 0.970 0.841 0.874 1.000 0.921 ! 
: 615 0.970 0.843 0.865 1.001 ! 0.920 i 
1 620 0.976 0.836 0.868 0.994 0.919 ! 
! 625 0.970 0.843 0.864 0.990 0.917 : 
1 630 0.959 0.832 0.864 0.996 0.913 ! 
! 635 0.972 0.845 0.868 1.003 0.922 ! 
! 640 0.973 0.829 0.870 0.996 0.917 ! 
! 645 0.970 0.843 0.874 1.005 0.923 ! 
! 650 0.963 0.828 0.864 0.997 0.913 ! 
! 655 0.969 0.840 0.871 0.998 0.920 : 
! 660 0.976 0.833 0.868 0.998 0.918 ! 
1 665 0.945 0.844 0.867 0.979 0.909 1 
! 670 0.971 0.820 0.873 0.990 0.914 ! 
! 675 0.944 0.849 0.867 0.987 0.912 : 
! 680 0.996 0.842 0.866 1.006 0.928 1 
! 685 0.985 0.858 0.882 0.999 0.931 ! 
! 690 0.971 0.854 0.876 1.014 0.929 1 
! 695 0.973 0.842 0.881 1.0O4 0.925 : 
! 700 0.979 0.823 0.873 0.998 0.918 ! 
! 705 0.971 0.815 0.869 1.003 0.914 1 
: 710 0.973 0.832 0.886 0.998 0.922 ! 
! 715 0.976 0.845 0.900 1.007 0.932 1 
! 720 0.986 , 0.846 ! 0.891 ! 1.007 ! 0.933 
1 725 0.974 0.835 0.896 0.997 0.926 I 
! 730 ! 0.987 ! 0.811 1 0.899 1 1.001 ! 0.924 
Uav Bss Bsp Bps Bpp Brr i 
390 0.895 0.765 0.765 0.847 0.833 : 
395 0.964 0.861 0.861 0.979 0.911 : 
400 0.950 0,853 0.853 0.945 0.900 ! 
405 0.977 0.835 0.835 0.955 0.906 1 
410 0.967 0.847 0.847 0.973 0.913 ! 
415 0.970 0.833 0.833 0.968 0.908 I 
430 0.963 0.845 0.845 0.970 0.910 ! 
435 0.968 0.833 0.833 0.967 0.906 : 
430 0.963 0.841 0.841 0.970 0.909 i 
435 0.961 0.836 0.836 0.970 0.906 : 
440 0.970 0.836 0.836 0.974 0.913 ! 
445 0.974 0.848 0.848 0.974 0.915 ! 
450 0.967 0.841 0.841 0.969 0.911 1 
455 0.977 0.851 0.851 0.988 0.933 1 
460 0.974 0.847 0.847 0.981 0.916 : 
465 0.976 0.841 0.841 0.970 0.916 : 
470 0.970 0.846 0.846 0.974 0.915 ! 
475 0.971 0.843 0.843 0.973 0.914 ! 
480 0.973 0.845 0.845 0.983 0.917 ; 
485 0.973 0.847 0.847 0.976 0.917 1 
490 0.977 0.848 0.848 0.977 0.917 ! 
495 0.971 0.847 0.847 0.980 0.917 ! 
500 ' 0.973 0.847 0.847 0.978 0.918 : 
505 0.973 0.843 0.843 0.973 0.915 : 
510 ! 0.969 0.848 0.848 0.974 0.915 ! 
515 0.973 0.846 0.846 0.973 0.914 ! 
530 0.966 0.843 0.843 0.973 0.913 ! 
535 0.973 0.853 0.853 0.973 0.917 : 
530 1 0.971 0.854 0.854 0.974 0.918 ! 
535 0.971 0.846 0.846 0.975 0.915 ! 
540 0.973 ' 0.847 0.847 0.983 0.918 1 
545 0.974 0.843 0.843 0.974 0.915 ! 
550 0.973 0.845 0.845 0.977 0.915 ! 
555 0.966 0.850 0.850 0.973 0.914 : 
560 1 0.969 0.839 0.868 0.966 0.910 : 
Uav Bss Bsp Bps Bpp Brr I 
565 0.964 0.847 0.867 0.965 0.911 ! 
570 0.967 0.843 0.873 0.970 0.913 ! 
575 0.960 0.838 0.871 0.971 0.910 1 
580 0.964 0.848 0.864 0.973 0.913 ; 
585 0.963 0.840 0.866 0.984 0.913 : 
590 0.963 0.851 0.868 0.966 : 0.912 : 
595 0.954 0.847 0.875 0.973 0.912 ! 
600 0.957 0.837 0.868 0.971 0.908 ! 
605 0.965 0.843 0.871 0.967 0.911 ! 
610 0.964 0.843 0.859 0.981 0.912 ! 
615 0.973 0.848 0.867 0.970 0.914 ! 
630 0.963 0.849 0.880 0.969 0.916 : 
635 0.963 0.850 0.863 0.970 0.911 I 
630 0.967 0.834 0.868 0.963 0.908 1 
635 0.981 0.844 0.870 0.970 0.917 ! 
640 0.956 0.835 0.861 0.983 0.909 ! 
645 0.970 0.846 0.875 0.975 0.916 ! 
650 0.976 0.851 0.874 0.990 0.923 I 
655 0.963 0.850 0.870 0.974 0.914 ; 
660 0.961 0.840 0.856 0.957 0.904 ! 
665 0.946 0.838 0.865 0.951 0.900 : 
670 0.970 0.838 0.878 0.985 0.918 ! 
675 0.965 0.841 0.871 0.964 0.910 1 
680 0.983 0.867 0.885 0.985 0.930 : 
685 0.977 0.851 0.883 0.973 0.920 : 
690 0.964 0.839 0.883 0.975 0.913 ! 
695 0.959 0.838 0.864 0.983 0.908 1 
700 0.977 0.843 0.859 0.977 0.914 1 
705 0.961 0.849 0.869 0.975 0.914 ! 
710 0.965 0.867 0.893 0.984 0.927 ; 
715 0.947 1 0.848 0.883 0.993 0.918 
730 0.970 0.883 0.883 0.957 0.923 1 
735 0.939 , 0.840 0.866 0.986 0.905 
730 0.931 0.846 0.895 0.968 0.910 : 
-75V 0« BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR BaSOA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i t . . . . . . . . . . . . . . . . 
Uav Bss Bsp Bps Bpp Brr ! 
390 0.901 0.721 0.721 0.876 0.820 1 
395 0.979 0.862 0.862 0.948 0.917 ! 
400 0.960 0.824 0.824 0.947 0.897 ! 
405 0.972 0.837 0.837 0.948 0.902 ! 
410 0.974 0.843 0.843 0.958 0.908 ! 
415 0.979 0.841 0.841 0.949 0.907 ! 
4E0 0.981 0.835 0.835 0.960 0.909 I 
425 0.977 0.841 0.841 0.951 0.909 1 
430 0.977 0.839 0.839 0.954 0.906 ! 
435 0.979 0.837 0.837 0.957 0.909 I 
440 0.990 0.848 0.848 0.959 0.916 : 
445 0.980 0.839 0.839 0.961 0.911 ! 
450 0.986 0.840 0.840 0.962 0.913 ! 
455 0.986 0.851 0.851 0.970 0.921 : 
460 0.984 0.853 0.853 0.963 0.919 ! 
465 0.989 0.844 0.844 0.965 0.919 ! 
470 0.984 0.847 0.847 0.968 0.918 : 
475 0.984 0.846 0.846 0.967 0.917 : 
480 0.993 0.851 0.851 0.965 0.920 : 
485 0.989 0.849 0.849 0.969 0.921 ! 
490 0.986 0.846 0.846 0.963 0.917 ! 
495 0.980 0.845 0.845 0.961 0.914 : 
500 0.983 0.848 0.848 0.972 0.919 : 
505 0.981 0.850 0.850 0.969 0.919 : 
510 0.984 0.847 0.847 0.976 0.919 1 
515 0.985 0.847 0.847 0.967 0.918 : 
520 0.979 0.846 0.846 0.963 0.915 ! 
525 0.993 0.853 0.853 0.966 0.921 i 
530 0.991 0.846 0.846 0.972 0.921 : 
535 0.984 0.849 0.849 0.965 0.917 , 
540 0.979 0.845 0.845 0.963 0.914 ! 
545 0.984 0.845 0.845 0.960 0.914 
550 0.974 0.857 0.857 0.967 0.917 : 
555 0.982 0.855 0.855 0.970 0.919 
560 0.977 0.847 0.870 0.963 0.914 ! 
Uav Bss Bsp Bps Bpp Err ! 
565 0.980 0.846 0.876 0.965 0.917 ! 
570 0.982 0.843 0.872 0.954 0.913 : 
c n c 
J / J 
0.977 0.842 0.873 0.959 0.913 : 
580 0.979 0.852 0.871 0.962 0.916 ! 
585 0.974 0.841 0.875 0.960 0.913 : 
590 0.985 0.847 0.874 . 0.961 0.917 : 
595 0.980 0.841 0.872 0.958 0.913 : 
600 0.974 0.848 0.872 0.969 0.916 ; 
605 0.971 0.842 0.878 0.965 0.914 ! 
610 0.978 0.852 0.878 0.963 0.918 ! 
615 0.979 0.843 0.886 0.958 1 0.916 1 
620 0.976 0.854 0.886 0.962 0.920 ! 
625 0.978 0.845 0.885 0.970 0.919 1 
630 0.971 0.837 0.867 0.960 0.909 ! 
635 0.989 0.851 0.878 0.972 0.922 : 
640 0.976 0.843 0.886 0.963 0.917 ! 
645 0.992 0.843 0.882 0.963 0.920 1 
650 0.990 0.840 0.879 0.965 0.919 1 
655 0.970 0.852 0.879 0.978 0.920 ! 
660 0.981 0.848 0.877 0.959 0.916 ! 
665 0.967 0.844 0.874 0.965 0.912 ! 
670 0.969 0.851 0.888 0.977 0.921 ! 
675 0.982 0.832 0.867 0.955 0.909 : 
680 0.991 0.851 0.870 0.972 0.921 : 
685 0.984 0.856 0.882 0.966 0.922 ! 
690 0.978 0.848 0.876 0.97B 0.920 ! 
695 0.976 0.847 0.885 0.963 0.918 ! 
700 0.971 0.861 0.863 0.961 0.914 ! 
705 0.999 0.848 0.898 0.962 0.927 ! 
710 0.968 0.834 0.861 0.966 0.907 ! 
715 1.000 0.867 0.892 0.994 0.93B ! 
720 0.958 0.852 0.873 0.990 0.918 
725 0.996 0.878 0.895 0.938 0.927 : 
730 0.976 0.838 0.857 0.974 , 0.911 
Uav Bss Bsp Bps Bpp Brr 
390 0.964 0.735 0.735 0.901 0.849 
395 1.025 0.863 0.863 0.962 0.929 1 
1 4 0 0 1.002 0.847 0.847 0.961 0.916 
405 1.024 0.841 0.841 0.942 0.915 ! 
1 410 1.017 0.839 0.839 0.962 0.921 
415 1.020 0.841 0.841 0.957 0.919 ' 
: 4S0 1.014 0.848 0.848 0.957 0.921 
425 1.030 0.847 0.847 0.960 0.924 ! 
! 430 1.014 0.849 0.849 0.959 0.922 
435 1.014 0.843 0.843 0.958 0.919 ! 
! 440 1.016 0.855 0.855 0.964 0.927 
445 1.023 0.849 0.849 0.967 0.926 ! 
1 450 1.022 0.842 0.842 0.964 0.924 
455 1.023 0.854 0.854 0.975 0.932 1 
! 460 1.021 0.854 0.854 0.969 0.928 
465 1.030 0.846 0.846 0.966 0.930 1 
1 470 1.024 0.851 0.851 0.974 0.930 
475 1.027 0.852 0.852 0.973 0.933 : 
1 480 1.026 0.855 0.855 0.972 0.932 
485 1.030 0.861 0.861 0.974 0.936 ! 
490 1.022 0.849 0.849 0.973 0.930 
495 1.023 0.852 0.852 0.975 0.932 : 
1 500 1.026 0.853 0.853 0.969 0.931 
505 1.023 0.848 0.848 0.975 0.931 I 
! 510 1.024 0.853 0.853 0.971 0.932 
515 1.016 0.853 0.853 0.970 0.929 1 
520 1.016 0.852 0.852 0.973 0.929 
525 1.018 0.854 0.854 0.974 0.930 ! 
1 530 1.021 0.856 0.856 0.975 0.933 
535 1.022 0.852 0.852 0.969 0.929 I 
540 1.019 0.849 0.849 0.972 0.928 
545 1.019 0.846 0.846 0.968 0.928 
550 1.019 0.849 0.849 0.976 0.930 
555 1.029 0.848 0.848 0.973 0.932 , 
560 1.021 0.838 0.874 0.963 0.924 
I Uav Bss Bsp Bps Bpp Brr 
! 565 1.023 0.846 0.879 0.969 0.929 
, 570 1.014 0.843 0.862 0.971 0.923 
! 575 1.019 0.848 0.872 0.965 0.926 
! 580 1.031 0.864 0.884 0.978 0.939 
! 585 1.015 0.851 0.884 0.974 0.931 
, 590 1.022 0.850 0.875 0.979 0.931 
i 595 1.017 0.848 0.878 0.969 0.928 
600 1.021 0.850 0.876 0.965 0.928 
1 605 1.026 0.854 0.879 0.958 0.929 
610 1.029 0.850 0.876 0.972 0.931 
: 615 1.029 0.848 0.882 0.975 0.934 
620 1.025 0.853 0.887 0.961 0.931 
! 625 1.023 0.857 0.882 0.963 0.931 
630 1.008 0.849 0.886 0.960 0.926 
1 635 1.017 0.847 0.885 0.969 0.929 
640 1.015 0.862 0.889 0.971 0.934 
1 645 1.019 0.859 0.885 0.964 0.932 
650 1.050 0.856 0.880 0.981 0.942 
1 655 . 1.026 0.850 0.885 0.973 0.931 
660 1.023 0.848 0.883 0.969 0.931 
665 1.016 0.848 0.875 0.950 0.922 
670 1.032 0.862 0.880 0.958 0.933 
, 675 1.018 0.851 0.870 0.962 0.925 
680 1.026 0.872 0.903 0.976 0.944 
! 685 1.031 0.839 0.891 0.982 0.936 
690 1.015 0.868 0.887 0.967 0.934 
! 695 1.019 0.872 0.870 0.955 0.929 
700 1.053 0.876 0.873 0.973 0.943 
! 705 1.023 0.855 0.895 0.969 0.935 
710 1.046 0.867 0.899 0.991 0.951 
! 715 1.029 0.863 0.918 0.972 0.945 
720 1.002 0.847 0.885 1.000 0.933 
! 725 1.014 0.887 0.899 0.934 0.933 
! 730 1.017 0.863 0.875 0.980 0.934 
Uav Bss Bsp Bps Bpp Brr ! 
390 1.015 0.742 0.742 0.864 0.858 1 
395 1.126 0.840 0.840 0.968 0.950 ! 
400 1.098 0.842 0.842 0.995 0.951 : 
405 1.105 0.849 0.849 0.990 0.949 ! 
410 1.113 0.851 0.851 0.986 0.954 I 
415 1.103 0.847 0.847 0.992 0.951 ! 
420 1.112 0.853 0.853 0.992 0.956 1 
425 1.107 0.849 0.849 0.985 0.950 ! 
430 1.102 0.852 0.852 0.988 0.951 : 
435 1.108 0.851 0.851 0.994 0.955 I 
440 1.112 0.849 0.849 0.998 0.957 ! 
445 1.107 0.849 0.849 0.998 0.957 ! 
450 1.109 0.855 0.855 0.997 0.959 ! 
455 1.114 0.859 0.859 1.005 0.964 ! 
460 1.115 0.858 0.858 1.005 0.963 ! 
465 1.128 0.856 0.356 1.000 0.966 ! 
470 1.121 0.859 0.859 1.004 0.964 1 
475 1.117 0.860 0.860 0.998 0.964 : 
480 1.115 0.856 0.856 1.004 0.963 : 
485 1.120 0.863 0.863 1.007 0.967 ! 
490 1.125 0.860 0.860 1.006 0.967 ! 
495 1.120 0.859 0.859 1.004 0.965 ! 
500 1.120 0.862 0.862 1.011 0.968 : 
505 1.124 0.856 0.856 1.003 0.965 ! 
510 1.127 0.860 0.860 1.006 0.967 : 
515 1.116 0.859 0.859 1.005 0.964 ! 
520 1.110 0.853 0.853 1.008 0.962 ! 
525 1.113 0.856 0.856 1.005 0.963 ! 
530 1.114 0.866 0.866 1.006 0.965 ! 
535 1.113 0.858 0.858 1.004 0.963 : 
540 1.109 0.858 0.858 1.006 0.963 I 
545 1.112 0.853 0.853 1.001 0.961 
550 1.117 0.853 0.853 1.002 0.962 : 
• 
c c c 
J J J 
1.116 0.860 0.860 0.998 0.963 
560 1.105 0.862 0.874 0.990 0.95B ! 
Uav Bss Bsp Bps Bpp Brr ! 
565 1.106 0.860 0.877 1.003 0.962 ! 
570 1.108 0.853 0.876 0.998 0.959 ! 
575 1.104 0.859 0.878 1.003 0.961 ! 
530 1.111 0.863 0.870 1.002 0.961 ; 
585 1.104 0.856 0.885 1.006 0.963 ! 
590 1.112 0.856 0.879 0.998 0.961 ! 
595 1.123 0.852 0.877 1.009 0.965 ! 
600 1.124 0.851 0.878 1.003 0.964 ! 
605 1.114 0.859 0.877 1.010 0.965 : 
610 1.102 0.861 0.881 1.007 0.963 ! 
615 1.120 0.853 0.882 1.008 0.966 1 
620 1.113 0.854 0.891 1.012 0.968 ! 
625 1.118 0.854 0.887 1.000 0.965 1 
630 1.111 0.848 0.873 0.995 0.957 ! 
635 1.121 0.855 0.882 1.004 0.966 ! 
640 1.109 0.851 0.885 1.001 0.962 ! 
645 1.120 0.866 0.884 1.007 0.969 : 
650 1.115 0.870 0.895 1.003 0.971 1 
655 1.110 0.856 0.888 1.011 0.966 ; 
660 1.115 0.849 0.883 1.015 0.965 : 
665 1.111 0.858 0.880 1.013 0.965 : 
670 1.121 0.868 0.885 0.998 0.968 : 
675 1.112 0.839 0.883 1.008 0.960 ! 
680 1.119 0.856 0.878 1.026 0.970 i 
685 1.126 0.869 0.886 1.011 0.973 ! 
690 1.127 0.867 0.878 1.014 0.971 ! 
695 1.106 0.870 0.885 0.994 0.964 : 
700 1.124 0.870 0.883 1.021 0.974 ! 
705 1.136 0.845 0.892 1.018 0.973 i 
710 1.132 0.849 0.889 1.020 0.973 
715 1.114 0.871 0.909 0.991 0.971 1 
720 1.114 0.863 0.900 1.010 0.972 
725 1.143 0.867 0.875 0.998 0.971 
730 1.078 0.885 0.901 1.024 ! 0.972 
1 Uav Bss ! Bsp Bps ! BPP ! Brr ! 
! 390 . 1.251 ! 0.765 ' 0.765 : l . o i s , 0.948 : 
! 395 1.318 0.854 0.854 1.069 1.031 ! 
1 400 ! 1.302 ! 0.851 0.851 ! 1.068 ' 1.022 ! 
: 405 1.321 0.853 0.853 1.095 1.038 : 
1 410 1.308 ! 0.858 0.858 , 1.084 : 1.033 : 
: 415 1.314 0.864 0.864 1.102 1.036 ; 
! 420 ' 1.321 1 0.861 0.861 1.097 1.038 ! 
! 425 1.322 0.860 0.860 1.096 1.038 ! 
1 430 1.311 0.865 0.865 1.088 1.035 1 
i 435 1.322 0.854 0.854 1.091 1.036 : 
1 440 1.330 ' 0.870 0.870 1.099 1.044 : 
! 445 1.325 0.862 0.862 1.101 1.042 : 
1 450 1.332 0.866 0.866 1.097 1.044 : 
1 455 1.341 0.878 0.878 1.110 1.053 ! 
1 460 1.338 0.865 0.865 1.105 1.048 : 
! 465 1.343 0.867 0.867 1.099 1.051 ! 
! 470 1.332 0.872 0.872 1.104 1.049 ! 
1 475 1.338 0.868 0.868 1.104 1.048 ! 
! 480 1.334 0.873 0.873 1.101 1.048 1 
', 485 1.342 0.871 0.871 1.109 1.051 : 
! 490 1.343 0.862 0.862 1.100 1.048 : 
! 495 1.334 0.869 0.869 1.099 1.047 : 
! 500 1.327 0.866 0.866 1.098 1.044 ! 
: 505 1.331 0.865 0.865 1.106 1.048 : 
: 510 1.338 0.872 0.872 1.113 1.052 : 
: 515 1.330 0.870 0.870 1.107 1.049 ! 
! 520 1.332 0.868 0.868 1.106 1.048 ! 
525 1.340 0.870 0.870 1.115 1.054 ! 
1 530 1.343 0.870 0.870 1.109 1.052 : 
535 1.332 0.864 : 0.864 1.108 1.047 ! 
! 540 1.333 0.864 0.864 1.105 1.048 I 
545 1.323 0.868 : 0.868 1.108 1.046 ! 
' 550 1.334 0.869 0.869 1.105 1.050 ! 
555 : 1.337 0.871 I 0.871 1.107 1.051 : 
560 1.324 0.864 0.879 1.106 1.044 ! 
1 Uav ' Bss ! Bsp ! Bps 1 Bpp 1 Brr 
! 565 ' 1.331 0.869 ' 0.381 1.105 ' 1.046 
1 570 1.333 0.862 0.890 1.104 1.047 
! 575 1.333 0.866 0.886 1.103 1.047 
1 580 1.341 0.866 0.884 1.106 1.049 
! 585 1.335 0.862 0.884 1.104 1.046 
! 590 1.330 0.862 0.388 1.101 1.045 
! 595 1.332 0.857 0.889 1.097 1.04H 
1 600 1.331 0.861 0.889 1.109 1.048 
! 605 1.326 0.863 0.887 1.110 1.047 
: 6io 1.338 0.871 0.887 1.112 1.052 
: 615 1.340 0.872 0.887 1.124 1.055 
! 620 1.346 0.872 0.887 1.114 1.055 
! 625 1.346 0.865 0.899 1.113 1.056 
! 630 1.341 0.868 0.883 1.092 1.046 
! 635 1.344 0.875 0.884 1.111 1.054 
! 640 1.339 0.867 0.898 1.096 1.050 
! 645 1.342 0.877 0.891 1.101 1.053 
, 650 1.345 0.863 0.901 1.087 1.049 
! 655 1.360 0.865 0.893 1.102 1.055 
, 660 1.349 0.861 0.888 1.117 1.054 
! 665 1.336 0.864 0.893 1.098 1.048 
670 1.331 0.870 0.888 1.125 1.054 
! 675 1.350 0.870 0.895 1.093 1.052 
680 1.361 0.873 0.899 1.123 1.064 
! 685 1.343 0.862 0.903 1.104 1.053 
690 1.331 0.863 0.890 1.120 1.051 
! 695 1.360 0.877 0.913 1.116 1.067 
700 1.400 0.853 0.879 1.097 1.057 
! 705 1.333 0.872 0.887 1.118 1.052 
710 1.350 0.865 0.873 1.110 1.050 
, 715 1.351 0.862 0.912 1.133 1.064 
720 1.338 0.872 0.873 1.098 1.046 
725 1.381 0.871 0.891 1.130 1.068 
730 1.359 0.874 0.901 1.104 1.059 
-75'/ 60' BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS FOR 83504 
t t . • . . . . . . . t i t . . . . . . . . » . . t . . . . . . . . „ . . . . . . t t . . . . . . . . . . . . . . . . . . . . 
Uav Bss Bsp Bps Bpp Brr i 
390 1.857 0.787 0.787 1.310 1.200 : 
395 1.873 0.897 0.897 1.383 1.266 : 
400 1.890 0.887 0.887 1.364 1.255 ! 
405 1.892 0.879 0.879 1.382 1.260 1 
410 1.890 0.888 0.888 1.395 1.266 : 
415 1.883 0.884 0.884 1.387 1.263 ! 
420 1.897 0.890 0.890 1.401 1.269 : 
425 1.918 0.887 0.887 1.403 1.275 ! 
430 1.910 0.881 0.881 1.396 1.269 ! 
435 1.898 0.836 0.886 1.396 1.267 ! 
440 1.908 0.894 0.894 1.406 1.275 1 
445 1.918 0.886 0.886 1.409 1.277 ! 
450 1.917 0.894 0.894 1.405 1.279 ! 
455 1.920 0.900 0.900 1.407 1.282 : 
460 1.914 0.890 0.890 1.411 1.279 : 
465 1.930 0.890 0.890 1.403 1.282 1 
470 1.918 0.891 0.891 1.405 1.278 : 
475 1.923 0.889 0.889 1.410 1.281 ! 
480 1.925 0.895 0.895 1.411 1.284 : 
485 1.925 0.895 0.895 1.414 1.283 ! 
490 1.930 0.890 0.890 1.408 1.282 ! 
495 1.939 0.896 0.896 1.414 1.286 : 
500 1.938 0.900 0.900 1.417 1.288 i 
505 1.937 0.895 0.895 1.414 1.287 ! 
510 1.938 0.894 0.894 1.407 1.285 ! 
515 1.938 0.891 0.891 1.401 1.283 i 
520 1.927 0.894 0.894 1.401 1.278 I 
525 1.932 0.894 0.894 1.408 1.283 ! 
530 1.927 0.893 0.893 1.411 1.284 ! 
535 1.931 0.887 0.887 1.406 1.281 : 
540 1.928 0.894 0.894 1.408 1.284 ! 
545 1.945 0.890 0.890 1.405 1.286 ! 
550 1.954 0.893 0.893 1.416 1.291 : 
555 1.971 0.898 0.898 1.421 1.297 ! 
560 1.963 0.884 0.893 1.422 1.291 : 
Uav Bss Bsp Bps Bpp Brr ! 
565 1.972 0.895 0.900 1.424 1.298 : 
570 1.952 0.888 0.896 1.406 1.285 I 
575 1.955 0.886 0.900 1.415 1.289 ! 
580 1.960 0.884 0.897 1.405 1.286 ! 
585 1.955 0.891 0.891 1.406 1.286 : 
590 1.963 0.886 0.904 1.414 1.292 : 
595 1.950 0.888 0.901 1.412 1.288 ! 
600 1.955 0.884 0.902 1.421 1.290 1 
605 1.950 0.890 0.894 1.414 1.287 1 
610 1.951 0.892 0.909 1.426 1.294 1 
615 1.956 0.888 0.905 1.394 1.286 ! 
620 1.957 0.898 0.902 1.390 1.287 ! 
625 1.942 0.887 0.899 1.394 1.281 I 
630 1.944 0.886 0.902 1.387 1.280 : 
635 1.949 0.886 0.914 1.401 1.288 : 
640 1.967 0.874 0.902 1.411 1.289 : 
645 1.968 0.888 0.900 1.411 1.291 ! 
650 1.990 0.887 0.905 1.413 1.299 : 
655 1.997 0.884 0.907 1.430 1.304 ! 
660 2.009 0.889 0.900 1.414 1.303 1 
665 1.990 0.876 0.899 1.415 1.295 ! 
670 2.013 0.898 0.915 1.411 1.309 : 
675 1.974 0.864 0.904 1.411 1.288 i 
680 1.979 0.893 0.905 1.424 1.300 ! 
685 1.986 0.898 0.915 1.414 1.304 ! 
690 2.024 0.879 0.903 1.396 1.300 ! 
695 2.057 0.898 0.903 1.424 1.321 ! 
700 2.021 0.880 0.901 1.420 1.305 : 
705 2.036 0.885 0.911 1.451 1.321 ! 
710 2.044 0.893 0.889 1.451 1.319 
715 2.034 0.915 0.914 1.432 1.323 : 
720 2,022 0.848 0.893 1.408 1.292 
725 2.018 0.897 0.902 1.390 1.302 ! 
730 2.039 0.920 0.907 1.433 ! 1.325 
Uav : Bss : Bsp : Bps ! Bpp ! Brr ! ! Uav 
390 ! 4.247 ! 0.923 ! 0.923 ! 2.644 ! 2.187 ! ! 565 
395 .' 4.304 ! 1.000 : l.ooo ! 2.725 ! 2.253 ! ! 570 
400 ! 4.312 ! 0.969 ! 0.969 ! 2.738 1 2.248 ! ! 575 
405 ! 4.336 ! 0.984 ! 0.984 ! 2.731 ! 2.259 ! ! 580 
410 I 4.369 i 0.986 0.986 ! 2.733 1 2.266 ; ! 585 
415 ! 4.383 , 0.986 ! 0.986 ! 2.758 ! 2.274 ! ! 590 
420 ! 4.399 ! 0.992 ! 0.992 ! 2.753 ! 2.282 : 1 595 
425 ! 4.433 0.990 0.990 2.777 1 2.295 ! : 600 
430 i 4.445 ! 0.999 ! 0.999 1 2.805 ! 2.306 ! 1 605 
435 4.455 0.996 0.996 2.822 ! 2.313 ! ! 610 
440 ! 4.460 0.997 ! 0.997 ! 2.816 ! 2.313 ! ! 615 
445 4.499 0.994 0.994 2.825 2.327 1 ! 620 
450 1 4.533 0.994 0.994 2.838 1 2.336 : 1 625 
455 4.545 1.002 1.002 2.844 2.347 ! ! 630 
460 4.573 0.994 0.994 2.845 2.351 ! ! 635 
465 4.610 0.997 0.997 2.842 2.360 i ! 640 
470 4.622 1.007 1.007 2.865 2.371 ! ! 645 
475 4.631 1.000 1.000 2.874 2.375 ! ! 650 
480 4.671 0.999 0.999 2.386 2.389 ! ! 655 
485 4.688 1.005 1.005 2.903 2.399 1 1 660 
490 4.710 1.001 1.001 2.910 2.405 1 ! 665 
495 4.740 , 1.002 1.002 2.906 2.410 : ! 670 
500 4.753 1.010 1.010 2.924 2.420 I ! 675 
505 4.776 ! 1.008 , 1.008 2.929 2.428 ! i 680 
510 4.822 1.010 1.010 2.953 2.446 1 ' 685 
515 : 4.865 I 1.010 ! l.oio : 2.967 2.460 : ! 690 
520 4.901 : 1.007 , 1.007 2.977 2.468 ! ! 695 
525 : 4.936 ! 1.014 ! 1.014 ! 2.987 ! 2.484 1 ! 700 
530 ! 4.965 ! 1.017 ! 1.017 ! 3.014 2.500 ! ! 705 
535 i 5.000 ! 1.016 : 1.016 : 3.019 ! 2.508 : ! 710 
540 ! 5.037 ! 1.015 : 1.015 ! 3.043 ! 2.525 1 ! 715 
545 ! 5.103 ! 1.013 : 1.013 : 3.076 ! 2.548 ! ! 720 
550 : 5.161 I l.ois : l.ois : 3.099 I 2.572 ! 1 725 
555 ! 5.200 ! 1.022 : 1.022 : 3.132 ! 2.591 1 ! 730 
560 : 5.242 ! 1.016 : 1.009 ! 3.173 : 2.610 ! i 
-===== ———————— ======== ======== ======== ======== ===s=r 









































































































































BaSO£ / Gonio Plots. 555nm. Six Incidence Angles 
BaS04, Brr , 555nm 0aS04, Brr , 555nm 
NOTE: 90" was added to all angles because the polar plot software could not 
take negative angles (therefore, the incidence angles shown in the 
rectangles are the ones used in practice but -15', for example, is 
seen as 75" on the plots above). 
Appendix 32 
Halon Reflectance Factors 
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va r . 
B s p 
n c o e f f . 
B p s 
var . 
c o e f f , 
v a r . 
B p p 
mean c o e f f , 
v a r . 
B r r 
3 9 0 
3 9 5 
4 0 0 
0 0 5 
0 1 0 
0 1 5 
0 2 0 
0 2 5 
0 3 0 




0 5 5 
0 6 0 
0 6 5 
0 7 0 
0 7 5 
oeo 
oes 
0 9 0 
0 9 5 
5 0 0 
5 0 5 
5 1 0 
5 1 5 
5 3 0 
5 2 5 
5 3 0 
5 3 5 
5 O 0 
505 
5 5 0 
5 5 5 
5 6 0 
5 6 5 
5 7 0 
5 7 3 
5 8 0 
5 8 5 
5 9 0 
5 9 5 
I 6 0 0 
I 6 0 5 
6 1 0 
6 1 5 I 
6 2 0 I 
6 2 3 I 
6 3 0 I 
6 3 5 : 
t 6 0 0 : 
I 6 0 S I 
i 6 5 0 : 
I 6 3 3 '. 
I 6 6 0 ! 
I 6 6 5 I 
! 6 7 0 I 
! 6 7 5 I 
I 6 8 0 I 
! 6 8 5 I 
I 6 9 0 i 
! 6 9 5 I 
! 7 0 0 I 
! 7 0 5 I 
! 7 1 0 I 
I 7 1 5 I 
! 7 2 0 I 
I 7 2 5 i 
i 7 3 0 I 
0 . 9 6 2 
0 . 9 7 9 
0 . 9 7 0 
0 . 9 8 2 
0 . 9 8 3 
0 . 9 8 0 
0 . 9 8 3 
0 . 9 8 O 
0 . 9 8 1 
0 . 9 8 2 
0 . 9 8 2 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 3 
0 .980 
0 . 9 8 9 
0 .980 
0 . 9 8 5 
0 . 9 8 6 
0 . 9 8 5 
9 8 5 
9 8 3 
9 8 5 
9 8 6 
9 8 7 
0 . 9 8 7 
0 . 9 8 6 
0 . 9 8 6 
0 . 9 8 7 
0 . 9 8 7 
0 . 9 8 8 
0 . 9 8 8 
0 . 9 8 9 
0 . 9 8 8 
0 . 9 8 9 
0 . 9 8 9 
0 . 9 8 9 
0 . 9 8 8 
0 . 9 9 1 
0 . 9 9 1 
0 . 9 9 1 
0 .993 
0 . 993 
0 . 9 9 0 
0 .993 
0 . 993 
0 . 9 9 5 
0 . 9 9 5 
0 . 9 9 6 
0 . 9 9 0 
0 . 9 9 0 
0 . 995 
0 . 997 
0 . 997 
1 . 0 0 1 
0 . 9 9 8 
0 . 9 9 8 
0 . 9 9 6 
0 . 997 
1 . 0 0 1 
1 . 0 0 1 
0 . 999 
1 . 0 0 3 
0 . 9 9 8 
1 . 0 0 0 
0 . 9 9 6 
1 . 0 0 0 
1 . 0 0 2 
1 . 0 0 3 
0 . 8 8 
1 . 3 0 
1 . 0 6 
1 . 6 8 
1 . 5 8 
1 . 7 5 
1 . 6 0 
1 . 7 5 
I . 7 8 
1 . 7 1 
1 . 7 6 
1 . 7 0 
1 . 8 2 
1 . 7 9 
1 . 7 7 
1 . 8 0 
1 . 6 1 
1 . 6 9 
1 . 6 9 
1 . 6 3 
1 . 7 2 
. 3 2 
. 6 0 
. 6 6 
. 6 1 
. 3 3 
0 9 
3 0 
1 . 5 5 
1 . 0 6 
1 . 3 3 
1 . 0 8 
1 . 2 6 
1 . 3 0 
1 . 3 2 
1 . 1 7 
1 . 0 2 
1 . e 9 
1 . 3 2 
1 . 2 0 
1 . 2 8 
1 . 2 3 
1 . 2 2 
1 . 2 5 
1 . 2 5 
1 . 2 8 
1 . 1 5 
1 . 2 5 
1 . 2 5 
1 . 3 3 
1 . 0 7 
1 . 3 2 
1 . 0 7 
0 . 9 9 
1 . 1 7 
1 . 0 9 
1 . 2 7 
1 . 0 5 
1 . 3 5 
1 . 3 3 
1 . 0 7 
1 . 3 7 
1 . 3 8 
1 . 0 9 
1 . 1 1 
1 . 0 3 
1 . 7 1 
1 . 3 6 
I I 
0 . 8 3 1 
0 . 8 3 0 
0 . 8 5 0 
0 . 8 3 3 
0 . 8 5 0 
8 5 8 
8 5 5 
8 5 7 
8 5 5 
8 5 6 
8 5 3 
ess 
8 3 0 
3 3 5 
8 3 0 
0 . 8 0 9 
0 . 8 5 5 
0 . 8 5 2 
0 . 8 5 2 
0 . 8 5 2 
0 . 8 5 3 
0 . 8 5 2 
0 . 8 5 2 
0 . 8 5 3 
0 . 8 5 3 
0 . 8 5 3 
0 . 8 5 1 
0 . 8 5 2 
0 . 8 5 2 
0 . 8 5 1 
0 . 8 5 2 
0 . 8 5 1 
0 . 8 5 2 
0 . 8 5 1 
0 . 8 5 0 
0 . 8 S 1 
0 . 8 5 1 
0 . 8 3 0 
0 . 8 5 0 
0 . 8 0 9 
8 5 1 
8 5 0 
8 0 9 
8 0 7 
8 5 0 
8 0 9 
8 5 0 
8 0 9 
8 0 9 
8 0 7 
0 . 8 5 0 
0 . 8 0 9 
0 . 8 0 9 
0 . 8 0 8 
0 . B O 9 
0 . 8 0 8 
0 . 8 0 9 
8 0 7 
8 0 5 
8 0 6 
8 0 6 
BOS 
8 0 7 
8 0 9 
8 0 8 
sos 
8 0 S 
0 . 8 0 8 
0 . 8 0 0 
1 . 8 9 
2 . 0 8 
1 . 6 0 
1 . 6 2 
1 . 3 8 
1 . 6 5 
1 . 8 0 
1 . 6 7 
1 . 5 6 
1 . 6 7 
1 . 7 6 
1 . 8 3 
1 . 8 0 
1 . 8 3 
1 . 6 0 
1 . 6 0 
1 . 6 1 
1 . 7 0 
1 . 6 3 
1 . 6 6 
1 . 7 0 
1 . 7 3 
1 . 6 6 
1 . 6 0 
1 . 7 1 
1 . 6 2 
1 . 6 0 
1 . 7 2 
1 . 5 3 
1 . 5 5 
1 . 5 0 
1 . 5 0 
1 . 6 0 
1 . 0 2 
1 . 6 1 
1 . 5 9 
1 . 0 6 
1 . 0 9 
1 . 5 0 
1 . 5 6 
1 . 6 5 
1 . 6 8 
1 . 5 3 
1 . 5 2 
1 . 6 5 
1 . 6 0 
1 . 7 7 
1 . 7 2 
1 . 8 3 
1 . 8 8 
1 . 7 8 
1 . 6 5 
1 . 9 7 
1 . 7 6 
1 . 7 8 
1 . 9 8 
1 . 5 2 
1 . 6 3 
1 . 7 3 
1 . 8 0 
2 . 2 1 
1 . 8 0 
1 . 7 3 
2 . 0 9 
2 . 2 1 
1 . 9 9 
1 . 3 6 
2 . 2 0 
1 . 7 6 
0 . 7 9 1 
0 . B 0 9 
0 . 8 0 0 
8 1 1 
8 1 1 
8 1 1 
B I O 
8 1 1 
8 0 8 
8 0 8 
8 1 0 
0 . 8 0 9 
0 . 8 0 7 
0 . 8 0 8 
0 . 8 0 8 
0 . 8 1 3 
0 . 8 0 8 
0 . 8 0 9 
0 . 8 0 8 
0 . 8 0 8 
0 . 8 0 8 
0 . 8 0 8 
0 . 8 0 7 
0 . 8 0 8 
0 . 8 0 7 
0 . 8 0 6 
0 . B 0 7 
0 . 8 0 6 
0 . 8 0 5 
0 . 8 0 3 
0 . 8 0 7 
0 . 8 0 6 
0 . 8 0 6 
0 . 8 0 3 
0 . B 0 5 
0 . 8 0 3 
0 . 8 O O 
0 . 8 0 5 
0 . 8 0 5 
0 . 8 0 6 
0 . 8 0 6 
0 . 8 0 5 
0 . 8 0 6 
0 . 8 0 6 
0 . 8 0 6 
0 . 8 0 5 
0 . 8 0 7 
0 . 8 0 8 
0 . 8 0 7 
0 . 8 0 O 
0 . 8 0 7 
0 . 8 0 6 
0 . 8 0 8 
0 . 8 0 5 
0 . 8 0 0 
0 . 8 0 6 
8 0 5 
8 0 6 
8 0 0 
8 0 0 
8 0 6 
8 0 6 
B I O 
8 0 3 
8 0 8 
0 . 8 0 9 
0 . 8 0 2 
0 . 8 0 8 
0 . 8 0 6 
2 . 0 5 
1 . 7 1 
1 . 5 8 
1 . 7 1 
1 . 7 0 
1 . 8 1 
1 . 8 8 
1 . 9 9 
1 . B 7 
. 9 0 
.91 
, B 9 
, 9 5 
1 . 9 5 
1 . 8 6 
1 . 9 5 
1 . 7 9 
1 . 7 9 
1 . 8 0 
1 . 7 8 
1 . 8 8 
1 . B O 
1 . 7 9 
1 . 7 3 
1 . 7 9 
1 . 7 0 
1 . 5 7 
1 . 6 3 
1 . 5 7 
1 . 5 7 
1 . 6 1 
1 . 5 9 
1 . 5 3 
1 . 3 6 
1 . 3 8 
1 . 0 6 
1 . 0 2 
1 . 0 9 
1 . 3 5 
1 . 5 0 
1 . 2 3 
1 . 5 1 
1 . 3 7 
1 . 3 0 
1 . 3 0 
1 . 2 9 
1 . 1 6 
1 . 5 0 
1 . 3 3 
1 . 3 1 
1 . 5 2 
1 . 3 3 
1 . 3 3 
1 . 0 9 
1 . 0 3 
1 . 3 7 
1 . 0 9 
1 . 2 8 
1 . 3 8 
1 . 3 3 
1 . 1 2 
1 . 3 1 
1 . 2 7 
1 . 6 7 
1 . 7 1 
1 . 1 3 
0 . 8 0 
1 . 6 7 
1 . 3 8 
0 . S 8 0 
0 . 9 0 2 
0 . 9 0 0 
9 1 2 
9 0 9 
9 1 3 
9 1 2 
9 1 2 
0 . 9 1 2 
0 . 9 1 0 
0 . 9 1 2 
0 . 9 1 0 
0 . 9 0 9 
0 . 9 1 0 
0 . 9 0 9 
0 . 9 0 0 
0 . 9 1 0 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 1 0 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 8 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 7 
0 . 9 0 7 
0 . 9 0 7 
0 . 9 0 7 
0 . 9 0 8 
0 . 9 0 9 
0 . 9 0 8 
0 . 9 0 9 
0 . 9 0 7 
0 . 9 0 8 
0 . 9 0 7 
0 . 9 O 7 
0 . 9 0 6 
0 . 9 0 8 
0 . 9 0 7 
0 . 9 0 7 
0 . 9 0 7 
9 0 6 
9 0 3 
9 0 6 
9 0 8 
9 0 7 
9 0 5 
0 . 9 0 6 
0 . 9 0 5 
0 . 9 0 3 
0 . 9 0 5 
0 . 9 0 5 
9 0 6 
9 0 5 
9 0 8 
9 0 2 
9 0 6 
9 0 6 
9 0 8 
9 0 5 
2 . 2 6 
1 . 7 2 
1 . 5 3 
1 .OO 
1 . 5 3 
1 . 6 0 
1 . 6 3 
1 . 9 3 
1 . 6 9 
1 . 7 8 
1 . 8 9 
1 . 6 9 
1 . 9 0 
1 . 8 9 
1 . 8 5 
1 . 8 0 
1 . 7 3 
1 . 7 0 
1 . 7 3 
1 . 7 6 
1 . 7 2 
1 . 7 0 
1 . 7 6 
l . B O 
1 . 9 0 
1 . 6 9 
1 . 3 8 
1 . 6 5 
1 . 6 6 
1 . 5 1 
1 . 5 9 
1 . 6 9 
1 . 5 0 
1 . 6 1 
1 . 5 8 
1 . 6 6 
1 . 0 2 
1 . 5 6 
1 . 3 2 
1 . 6 0 
1 . 6 1 
1 . 5 3 
1 . 3 3 
1 . 6 9 
1 . 6 5 
1 . 3 0 
1 . 0 9 
1 . 8 1 
1 . 7 8 
1 . 6 7 
1 . 7 0 
1 . 8 6 
1 . 7 0 
1 . 9 3 
1 . 8 9 
1 . 8 2 





1 . 8 7 
0 0 
5 6 
1 . 8 0 
2 . 0 1 
2 . 0 6 
2 . 3 2 
0 . B 6 7 
0 . 8 8 5 
0 . 8 8 2 
8 9 0 
8 8 9 
8 9 1 
8 9 0 
8 9 1 
8 8 9 
8 8 9 
8 9 0 
8 8 9 










0 . 8 8 8 
0 . 3 8 9 
0 . 8 8 9 
0 . 8 8 9 
0 . 8 8 9 
0 . B 8 9 
0 . 8 B 9 
0 . 8 8 9 
0 . S B 9 
0 . 8 8 9 
0 . 8 B 8 
0 . 8 6 9 
0 . 8 8 9 
0 . 8 8 9 
O . S B B 
0 . 8 8 8 
0 . 8 8 6 
0 . 8 8 B 
0 . 8 8 8 
0 . 8 8 9 
0 . 8 8 9 
0 . 6 8 6 
0 . 8 8 8 
0 . 8 8 8 
0 . 8 8 6 
0 . 8 8 8 
0 . 8 8 9 
0 . 8 8 8 
0 . 8 8 9 
0 . 8 8 9 
0 . 8 8 9 
0 . 8 8 9 
0 . 8 B 9 
0 . 6 6 6 
0 . 8 9 0 
0 . 8 9 0 
0 . B 9 0 
0 . 8 8 8 
0 . 6 8 9 
0 . 8 8 9 
0 . 8 9 0 
0 . 6 8 9 
0 . 6 9 0 
0 . 8 8 9 
0 . 8 8 9 
0 . 8 8 8 
0 . 8 8 8 
0 . 8 B 9 
0 . 8 6 9 
0 . 6 9 0 
0 . 8 9 1 
0 . 6 9 0 
0 . 8 9 0 
0 . 8 8 9 
0 . 8 8 8 
0 . 8 9 2 
0 . 6 8 9 
WAV. 
[nm] : 
B i t 
mean co»ff 
var . 
3 9 0 
3 9 5 
4 0 0 
4 0 3 
4 1 0 
4 1 3 
4 2 0 
4 2 5 
4 3 0 
4 3 5 
4 4 0 
4 4 5 
4 5 0 
4 5 5 
4 6 0 
4 6 5 
4 7 0 
4 7 5 
4 8 0 
4 8 5 
4 9 0 
4 9 5 
5 0 0 
5 0 5 
5 1 0 
5 1 5 
5 8 0 
5 2 5 
5 3 0 
5 3 5 
5 4 0 
5 4 5 
5 5 0 
5 5 5 
5 6 0 
5 6 5 
5 7 0 
5 7 5 
5 8 0 
5 8 5 
5 9 0 
5 9 5 
6 0 0 
6 0 S 
6 1 0 
6 1 5 
6 8 0 
6 8 5 
6 3 0 
6 3 5 
6 4 0 
6 4 5 
6 5 0 
6 5 5 
6 6 0 
6 6 5 
6 7 0 
6 7 5 
6 8 0 
6 8 5 
6 9 0 
6 9 5 
7 0 0 
7 0 5 
7 1 0 
7 1 5 
7 B 0 
7 2 5 
7 3 0 
J . 0 1 6 
1 . 0 3 4 
1 . 0 2 8 
1 . 0 3 9 
1 . 0 4 1 
1 . 0 4 4 
1 . 0 4 6 
1 . 0 4 5 
1 . 0 4 4 
1 . 0 4 5 
1 . 0 4 4 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 4 
1 . 0 4 6 
1 . 0 5 2 
1 . 0 4 7 
1 . 0 4 7 
1 . 0 4 6 
1 . 0 4 7 
1 . 0 4 8 
1 . 0 4 9 
1 . 0 4 8 
1 . 0 4 8 
1 . 0 4 8 
1 . 0 4 8 
1 . 0 4 8 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 9 
1 . 0 5 0 
. 0 4 9 
. 0 5 0 
. 0 5 0 
. 0 4 9 
. 0 5 1 
1 . 0 4 9 
1 . 0 5 1 
1 . O S S 
1 . 0 5 2 
1 . 0 5 2 
1 . 0 5 3 
1 . 0 5 5 
1 . 0 5 4 
1 . 0 5 3 
1 . 0 5 6 
1 . 0 3 7 
1 . 0 5 9 
1 . 0 5 6 
1 . 0 5 8 
1 . 0 3 8 
1 . 0 6 0 
1 . 0 5 8 
1 . 0 6 2 
1 . 0 6 0 
1 . 0 6 3 
1 . 0 6 4 
1 . 0 6 2 
1 . 0 6 4 
1 . 0 6 4 
1 . 0 6 3 
1 . 0 6 6 
1 . 0 6 2 
1 . 0 6 7 
1 . 0 6 7 
1 . 0 6 8 
1 . 0 6 6 
1 . 0 6 5 
1 . 3 6 
1 . 1 0 
1 . 3 5 
1 . 2 3 
1 . 5 3 
1 . 4 1 
1 . 3 1 
1 . 2 8 
1 . 3 5 
1 . 2 2 
1 . 1 3 
1 . 3 1 
1 . 2 5 
1 . 0 2 






0 . 9 6 
1 . 0 3 
0 . 8 8 
0 . 8 6 
0 . 8 3 
, 7 6 
, 7 4 
,71 
. 7 2 
, 71 
0 . 8 5 
0 . 7 9 
0 . 7 0 
0 . 6 4 
0 . 7 1 
0 . 7 1 
0 . 7 2 
0 . 5 4 
0 . 5 6 
0 . 5 9 
0 . 5 3 
0 . 7 2 
0 . 7 B 
0 . 7 1 
0 . 7 5 
0 . 6 2 
0 . 6 8 
0 . 6 1 
0 . 8 8 
0 . 7 4 
0 . 5 3 
0 . 9 O 
0 . 7 2 
0 . 9 5 
0 . 7 1 
0 . 8 7 
0 . 2 3 
0 . 7 1 
0 . 7 B 
0 . 8 0 
0 . 7 6 
0 . 8 5 
0 . 4 6 
Bmp 
mmmn CD«ff, 
va r . 
Bps 
0 . 9 1 4 
0 . 9 2 9 
0 . 9 2 7 
0 . 9 3 4 
0 . 9 3 7 
0 . 9 3 9 
0 . 9 4 1 
0 . 9 4 1 
0 . 9 4 1 
0 . 9 4 0 
0 . 9 4 0 
0 . 9 3 B 
0 . 9 4 0 
0 . 9 4 0 
0 . 9 3 8 
0 . 9 3 3 
0 . 9 3 8 
0 . 9 3 6 
0 . 9 3 7 
0 . 9 3 6 
0 . 9 3 5 
0 . 9 3 6 
0 . 9 3 5 
0 . 9 3 6 
0 . 9 3 5 
0 . 9 3 4 
0 . 9 3 4 
0 . 9 3 4 
0 . 9 3 4 
0 . 9 3 3 
0 . 9 3 3 
0 . 9 3 4 
0 . 9 3 3 
0 . 9 3 3 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 3 2 
0 . 9 3 1 
0 . 9 3 2 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 2 9 
0 . 9 8 9 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 2 9 
0 . 9 3 1 
0 . 9 3 2 
0 . 9 3 1 
0 . 9 2 9 
0 . 9 3 0 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 8 9 
0 . 9 8 8 
0 . 9 3 0 
0 . 9 3 1 
9 3 0 
9 3 4 
9 3 2 
9 8 8 
9 2 8 
0 . 9 3 6 
0 . 9 2 8 
0 . 9 2 6 
0 . 8 6 
0 . 9 9 
1 . 0 2 
1 . 0 4 
1 . 1 5 
1 . 1 6 
1 . 0 5 
1 . 2 0 
. 1 3 
. 0 9 
. 1 5 
. 14 
. 11 
. 1 3 
. 0 9 
. 0 4 
1 . 0 7 
1 . 0 1 
0 . 9 5 
1 . 0 1 
0 . 9 2 
0 . 7 2 
0 . 7 6 
0 . 8 0 
0 . 7 3 
0 . 6 4 
0 . 7 2 
0 . 7 0 
0 . 7 1 
0 . 6 5 
0 . 6 7 
0 . 5 7 
0 . 6 6 









, 7 8 
6 0 
0 . 7 1 
0 . 5 5 
0 . 9 0 
0 . 5 3 
1 . 0 1 
0 . 5 8 
0 . 7 2 
1 . 0 3 
1 . 0 9 
1 . 0 7 
0 . 8 8 
0 . 8 7 
1 . 3 1 
0 . 6 9 
0 . 9 9 
1 . 0 2 
1 . 3 4 
1 . 2 0 
0 . 7 3 
1 . 0 1 
1 . 1 3 
COtjff , 
var . 
0 . 8 7 B 
0 . 8 9 4 
0 . 8 9 1 
0 . 9 0 0 
0 . 9 0 1 
0 . 9 0 1 
0 . B 9 9 
0 . 9 0 1 
0 . 9 0 0 
0 . 9 0 0 
0 . 9 0 0 
0 . 9 0 0 
0 . 9 0 0 
0 . B 9 9 
0 . 9 0 0 
0 . 9 0 5 
0 . 8 9 9 
0 . 8 9 9 
0 . 9 0 0 
0 . 8 9 8 
0 . 8 9 9 
0 . 8 9 7 
0 . 8 9 7 
0 . 8 9 7 
0 . 8 9 7 
0 . 8 9 6 
0 . 8 9 7 
0 . B 9 5 
0 . B 9 5 
0 . 8 9 6 
0 . 8 9 5 
0 . 8 9 5 
0 . 8 9 5 
0 . B 9 5 
0 . 8 9 5 
0 . B 9 5 
0 . B 9 5 
0 . 8 9 5 
0 . B 9 4 
0 . 8 9 4 
0 . 8 9 4 
0 . 8 9 4 
0 . 8 9 5 
0 . 8 9 5 
0 . 8 9 5 
0 . 8 9 5 
0 . B 9 4 
0 . 8 9 5 
0 . 8 9 7 
0 . 8 9 5 
0 . 8 9 7 
0 . 8 9 6 
0 . 8 9 8 
0 . 8 9 7 
0 . 8 9 6 
0 . 8 9 7 
0 . 9 0 0 
0 . B 9 7 
0 . 8 9 6 
0 . 8 9 6 
0 . 8 9 4 
, 8 9 5 
. 8 9 6 
, 8 9 8 
, 8 9 9 
, 8 9 9 
0 . 8 9 9 
0 . 8 9 6 
0 . 8 9 7 
1 . 2 4 
0 . 8 3 
0 . 9 2 
1 . 1 0 
1 . 1 9 
1 . 3 9 
1 . 3 8 
1 . 4 4 
1 . 4 3 
1 . 4 5 
1 . 5 9 
1 . 5 2 
1 . 4 7 
1 . 3 9 
1 . 4 1 
1 . 3 9 
1 . 2 7 
1 . 3 0 
1 . 3 3 




, 1 4 
, 1 6 
, 18 
, 0 4 
1 . 0 2 
0 . 9 3 
0 . 9 2 
0 . 9 8 
0 . 8 1 
0 . 8 5 
0 . 9 3 
0 . 8 5 
0 . 7 6 
0 . 8 6 
0 . 6 9 
0 . 6 7 
0 . 6 4 
0 . 7 7 
0 . 7 0 
0 . 6 1 
0 . 7 2 
O . B O 
0 . 5 5 







0 . 7 1 
0 . 8 3 
0 . 6 9 
0 . 4 3 
0 . 6 9 
0 . 9 8 
0 . 6 6 
0 . 9 8 
0 . 8 1 
0 . 6 0 
0 . 7 4 
0 . 9 7 
0 . 8 0 
1 . 2 1 
0 . B 6 
0 . 5 8 
Bpp 
• f a n c o e f f , 
B r r 
0 . 9 7 1 
0 . 9 B 5 
0 . 9 B 9 
0 . 9 9 5 
0 . 9 9 7 
1 . 0 0 2 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 4 
1 . 0 0 2 
1 . 0 0 3 
1 . 0 0 2 
1 . 0 0 2 
1 . 0 0 2 
1 . 0 0 1 
0 . 9 9 6 
1 . 0 0 2 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 1 
0 . 9 9 9 
0 . 9 9 9 
1 . 0 0 0 
1 . 0 0 1 
1 . 0 0 0 
0 . 9 9 9 
0 . 9 9 9 
1 . 0 0 0 
0 . 9 9 9 
0 . 9 9 B 
0 . 9 9 8 
0 . 9 9 B 
0 . 9 9 8 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 8 
0 . 9 9 6 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 9 
0 . 9 9 8 
0 . 9 9 6 
0 . 9 9 8 
0 . 9 9 6 
0 . 9 9 8 
0 . 9 9 8 
0 . 9 9 6 
1 . 0 0 0 
0 . 9 9 8 
0 . 9 9 9 
1 . 0 0 0 
0 . 9 9 6 
0 . 9 9 8 
0 . 9 9 7 
1 . 0 0 0 
0 . 9 9 7 
0 . 9 9 6 
0 . 9 9 6 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 1 
1 . 0 0 0 
0 . 9 9 7 
0 . 9 9 9 
0 . 9 9 6 
0 . 9 9 3 
0 . 9 9 7 
0 . 9 9 6 
1 . 7 6 
0 . 7 5 
1 . 0 1 
0 . 7 5 
0 . 9 1 
1 . 0 4 
1 . 1 1 
1 . 1 7 
1 . 2 0 
1 . 3 1 
1 . 3 6 
1 . 3 1 
1 . 3 5 
1 . 3 3 
1 . 2 1 
1 . 1 7 
1 . 2 1 
0 . 9 9 
1 . 1 0 
1 . 0 8 
1 . 0 7 
0 . 9 4 
1 . 0 6 
1 . 0 1 
0 . 9 1 
0 . 8 7 
0 . 8 9 
0 . 8 9 
0 . 8 7 
0 . 7 9 
0 . 8 2 
0 . 7 6 
0 . 8 2 
0 . 7 8 
0 . 8 1 
0 . 7 5 
0 . 6 9 
0 . 9 0 
1 . 0 0 
0 . 9 9 
0 . 9 5 
0 . 7 9 
0 . 8 1 
1 . 0 5 
0 . 9 4 
0 . 9 5 
0 . 8 4 
0 . 9 1 
0 . 6 0 
0 . 9 7 
1 . 0 0 
1 . 0 6 
0 . 8 4 
0 . 9 2 
1 . 2 9 
0 . 9 0 
1 . 2 3 
1 . 5 6 
1 . 0 6 
1 . 2 2 
1 . 2 6 
0 . 4 4 
0 . 7 3 
1 . 0 9 
0 . 9 4 5 
0 . 9 6 1 
0 . 9 5 9 
0 . 9 6 7 
0 . 9 6 9 
0 . 9 7 1 
0 . 9 7 2 
0 . 9 7 3 
0 . 9 7 2 
0 . 9 7 2 
0 . 9 7 2 
0 . 9 7 2 
0 . 9 7 2 
0 . 9 7 1 
0 . 9 7 1 
0 . 9 7 2 
0 . 9 7 2 
0 . 9 7 1 
0 . 9 7 1 
0 . 9 7 0 
0 . 9 7 1 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 6 9 
0 . 9 6 8 
0 . 9 6 9 
0 . 9 6 9 
0 . 9 6 9 
0 . 9 6 9 
0 . 9 6 9 
0 . 9 6 9 
0 . 9 6 8 
0 . 9 6 8 
0 . 9 6 9 
0 . 9 6 6 
0 . 9 6 9 
0 . 9 6 6 
0 . 9 6 9 
0 . 9 6 9 
0 . 9 6 9 
0 . 9 7 0 
0 . 9 6 9 
0 . 9 6 8 
0 . 9 6 9 
0 . 9 7 0 
0 . 9 7 2 
0 . 9 6 9 
0 . 9 7 1 
0 . 9 7 1 
0 . 9 7 2 
0 . 9 7 0 
0 . 9 7 1 
0 . 9 7 2 
0 . 9 7 3 
0 . 9 7 1 
, 9 7 1 
, 9 7 2 
, 9 7 2 
, 9 7 2 
, 9 7 5 
, 9 7 2 
, 9 7 3 
0 . 9 7 3 
0 . 9 7 4 
0 . 9 7 8 
0 . 9 7 1 
U A V . ! 
Cnmj ! 
mean c o e f f . ! M a n c o e f f . mean c o e f f . mean c o e f f . mean c o e f f . 
var . v a r . v a r . var . v a r . 
Bsp B p s B p p B r r 
3 9 0 
3 9 5 
OOO 
0 0 5 
0 1 0 
0 1 5 
OSO 
0 8 5 
0 3 0 
0 3 5 
OOO 
0 0 5 
0 5 0 
0 5 5 
0 6 0 
0 6 5 
0 7 0 
0 7 5 
0 8 0 
0 8 5 
0 9 0 
0 9 5 
5 0 0 
5 0 5 
5 1 0 
5 1 5 
5 8 0 
3 2 3 
5 3 0 
5 3 5 
3 0 0 
5 0 5 
5 5 0 
5 5 5 
5 6 0 
5 6 5 
5 7 0 
3 7 5 
5 8 0 
5 8 5 
5 9 0 
5 9 5 
6 0 0 
6 0 5 
6 1 0 
6 1 5 
6 2 0 
6 8 5 
6 3 0 
6 3 5 
6 O 0 
6 0 5 
6 3 0 
6 5 5 
6 6 0 
6 6 3 
6 7 0 
6 7 3 
6 8 0 
6 8 5 
6 9 0 
6 9 3 
7 0 0 
7 0 5 
7 1 0 
7 1 5 
7 8 0 
7 8 3 
7 3 0 
. 0 0 3 
. 0 6 9 
, 06O 
, 0 7 2 
. 0 7 7 
. 0 7 9 
, 0 7 7 
, 0 7 9 
. 0 7 7 
. 0 7 8 
, 0 7 7 
. 0 8 0 
. 0 8 0 
. 0 7 9 
. 0 8 0 
. 0 8 6 
. 0 8 0 
. 0 7 9 
, 0 8 0 
. 0 8 0 
. 0 8 1 
. 0 8 1 
. 0 7 9 
, 0 8 1 
, 0 8 1 
, 0 8 1 
. 0 8 1 
, 0 8 1 
. 0 8 0 
. 0 7 9 
, 0 8 1 
, 0 8 8 
, 0 8 8 
. 0 8 8 
, 0 8 3 
, 0 8 3 
. 0 8 3 
. 0 8 8 
, 0 8 3 
. 0 8 0 
. 0 8 5 
. 0 8 7 
. 0 8 8 
. 0 8 8 
, 0 8 9 
. 0 8 8 
. 0 9 0 
. 0 9 1 
. 0 9 8 
. 0 8 9 
, 0 9 0 
. 0 9 2 
. 0 9 2 
. 0 9 3 
, 0 9 6 
. 0 9 5 
. 0 9 9 
. 0 9 5 
. 0 9 0 
. 0 9 6 
. 1 0 0 
. 1 0 8 
, 1 0 0 
. 1 0 0 
, 1 0 0 
, 1 0 1 
, 0 9 7 
. 1 0 2 
. 1 0 3 
1 . 0 0 
0 . 7 8 
0 . 8 7 
1 . 1 0 
1 . 1 8 
0 . 9 5 
1 . 1 9 
1 . 3 3 
1 . 2 7 
1 . 2 0 
1 . 2 9 
1 . 3 5 
1 . 1 9 
1 . 2 3 
1 . 2 B 
1 . 1 3 
1 . 2 0 
1 . 0 7 
1 . 0 0 






0 . 8 7 
0 . 7 O 
0 . 9 0 
0 . 7 9 
0 . 6 9 
0 . 7 7 
0 . 6 7 





0 . 7 2 
0 . 7 3 
0 . 5 9 
0 . 3 3 
0 . 0 6 
0 . 5 1 
0 . 8 2 
0 . 6 5 
0 . 7 2 
0 . 3 8 
0 . 3 3 
0 . 3 3 
0 . 6 5 
0 . 7 3 
0 . 5 9 
0 . 0 1 
0 . 5 0 
0 . 5 2 
0 . 5 6 
0 . 6 6 
0 . 3 8 
0 . 3 1 
0 . 5 9 







0 . 7 0 
0 . 6 O 
0 . 9 0 9 
0 . 9 6 7 
0 . 9 6 7 
0 . 9 7 6 
0 . 9 7 7 
0 . 9 8 0 
0 . 9 8 0 
0 . 9 B 1 
0 . 9 8 2 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 0 
0 . 9 7 9 
0 . 9 8 0 
0 . 9 7 8 
0 . 9 7 3 
0 . 9 7 9 
0 . 9 7 7 
0 . 9 7 7 
0 . 9 7 6 
0 . 9 7 6 
0 . 9 7 5 
0 . 9 7 5 
0 . 9 7 6 
0 . 9 7 6 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 7 3 
0 . 9 7 0 
. 9 7 3 
. 9 7 3 
. 9 7 3 
. 9 7 2 
. 9 7 2 
0 . 9 7 2 
0 . 9 7 2 
0 . 9 7 0 
0 . 9 6 9 
0 . 9 7 2 
0 . 9 7 1 
0 . 9 7 2 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 6 9 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 6 9 
0 . 9 7 0 
0 . 9 7 1 
0 . 9 6 8 
0 . 9 7 1 
0 . 9 6 9 
0 . 9 6 7 
0 . 9 6 7 
0 . 9 7 0 
0 . 9 7 8 
0 . 9 7 0 
0 . 9 7 1 
0 . 9 6 9 
0 . 9 7 8 
0 . 9 7 0 
0 . 9 7 1 
0 . 9 6 7 
0 . 9 5 
0 . 8 8 
0 . 6 5 
0 . 7 0 
0 . 7 6 
0 . 7 0 
1 . 0 2 
0 . 9 5 
1 . 0 3 
1 . 1 9 
1 . 1 0 
1 . 0 3 
1 . 1 1 
1 . 0 6 
1 . 0 6 
0 . 9 7 
0 . 9 9 
0 . 9 0 
0 . 9 7 
0 . B 6 
0 . 9 5 
0 . 9 9 
0 . 8 2 
0 . B 3 
0 . 8 0 
0 . 7 0 
0 . 6 5 
0 . 6 3 
0 . 6 8 
0 . 6 8 
0 . 6 0 
0 . 5 6 
0 . 6 1 
0 . 5 5 
0 . 3 5 
0 . 0 3 
0 . 6 5 
0 . 5 2 
0 . 0 8 
0 . 6 1 
0 . 0 9 
0 . 6 6 
0 . 6 7 
0 . 0 7 
0 . 6 0 
0 . 5 8 
0 . 7 3 
0 . 6 6 
0 . 6 6 
0 . 6 9 
0 . 7 6 
0 . 6 3 
0 . 7 7 
0 . 6 9 
0 . 7 9 
0 . 7 9 
0 . 6 6 
0 . 9 3 






1 . 0 8 
0 . 9 2 
0 . 8 8 
0 . 6 6 
1 . 8 6 
0 . 9 2 7 
0 . 9 0 6 
0 . 9 0 1 
0 . 9 5 3 
0 . 9 5 0 
0 . 9 5 0 
0 . 9 5 0 
0 . 9 5 5 
0 . 9 5 3 
0 . 9 3 2 
0 . 9 3 3 
0 . 9 5 3 
0 . 9 5 3 
0 . 9 5 3 
0 . 9 5 0 
0 . 9 5 9 
0 . 9 5 1 
0 . 9 5 3 
0 . 9 5 2 
0 . 9 5 2 
0 . 9 3 3 
0 . 9 5 1 
0 . 9 3 1 
0 . 9 5 1 
0 . 9 5 0 
0 . 9 5 1 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 7 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 7 
0 . 9 0 6 
0 . 9 0 6 
0 . 9 O 6 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 9 
0 . 9 O 8 
0 . 9 O 9 
0 . 9 3 0 
0 . 9 0 7 
0 . 9 0 8 
0 . 9 O 8 
0 . 9 5 2 
0 . 9 3 0 
0 . 9 O 8 
0 . 9 3 1 
0 . 9 0 9 
0 . 9 3 0 
0 . 9 O 9 
0 . 9 3 2 
0 . 9 3 2 
0 . 9 0 9 
0 . 9 5 0 
0 . 9 0 6 
0 . 9 0 8 
0 . 9 3 1 
0 . 9 3 0 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 3 3 
0 . 9 5 6 
0 . 9 0 9 
0 . 9 4 9 
0 . 8 0 
1 . 0 8 
1 . 2 0 
1 . 2 9 






1 . 3 6 
1.00 
1 . 3 5 
. 3 2 
. 3 0 
. 3 0 
. 1 5 
. 3 5 
. 1 9 
. 2 0 
1 . 2 0 
1 . 1 6 
1 . 1 3 
1 . 0 3 
0 . 9 8 
0 . 9 6 
0 . 9 0 
0 . 8 2 
0 . 9 1 
0 . 7 2 
0 . 9 1 
0 . 8 3 
0 . 8 3 
0 . 7 0 
0 . 6 8 
0 . 7 7 
0 . 8 0 
0 . 6 O 
0 . 7 6 
0 . 7 5 
0 . 7 0 
0 . 7 2 
0 . 6 0 
0 . 7 7 
0 . 6 5 
0 . 5 7 
0 . 8 1 
0 . 7 3 
0 . 8 3 
0 . 7 2 
0 . 7 9 
0 . 5 6 
0 . 5 6 
0 . 8 0 
0 . 8 0 
0 . 6 6 
0 . 8 3 
1 . 0 6 
0 . 9 6 
0 . 7 2 
0 . 5 1 
0 . 9 0 
0 . 8 2 
0 . 9 5 
0 . 9 7 
0 . 7 5 
0 . 7 0 
0 . 9 0 
0 . 0 5 
.020 
. o o i 
.001 
, 0 5 5 
, 0 5 0 
. 0 5 7 
. 0 5 9 
. 0 6 0 
, 061 
. 0 5 8 
, 0 6 0 
. 0 5 9 
, 0 5 9 
, 0 5 9 
, 0 5 8 
, 0 5 3 
, 0 5 9 
. 0 5 8 
. 0 5 8 
. 0 5 7 
, 0 5 B 
, 0 3 7 
, 0 5 7 
, 0 3 8 
, 0 5 8 
, 0 5 8 
, 0 5 B 
, 0 5 7 
, 0 5 7 
. 0 3 7 
, 0 5 7 
. 0 3 7 
. 0 3 6 
. 0 3 5 
, 0 3 5 
, 0 5 5 
, 0 5 3 
, 0 5 6 
, 0 5 6 
. 0 5 6 
. 0 5 7 
. 0 5 7 
. 0 5 8 
, 0 3 3 
. 0 5 7 
, 0 5 7 
, 0 5 8 
, 0 6 0 
, 0 5 8 
. 0 5 8 
. 0 5 7 
. 0 5 6 
. 0 5 6 
. 0 5 7 
. 0 5 8 
. 0 3 7 
. 0 5 9 
. 0 5 7 
. 0 5 0 
. 0 5 7 
. 0 5 6 
. 0 6 1 
. 0 6 2 
. 0 5 6 
. 0 6 0 
. 0 6 0 
. 0 6 1 
. 0 3 9 
. 0 3 9 
0 . 9 7 
0 . 8 7 
0 . 8 0 
0 . 9 6 
0 . 6 8 
0 . 8 6 
0 . 8 2 
1 . 1 1 
. 0 3 
. 2 0 
. 1 0 
. 0 9 
. 1 6 
. 0 2 
. 0 3 
. 9 9 
1 . 0 3 
1 . 0 9 
1 . 0 0 
0 . 9 2 
0 . 9 0 
0 . 9 3 
0 . 9 2 
. 9 0 
. 9 2 
. 7 8 
. 6 0 
. 8 0 
. 7 8 
. 6 2 
0 . 6 3 
0 . 3 3 
0 . 0 5 
0 . 0 5 
0 . 5 7 
0 . 5 5 
0 . 5 0 
0 . 0 2 
0 . 6 3 
0 . 6 O 
0 . 7 1 
0 . 6 1 
0 . 3 7 
0 . 5 3 
0 . 5 6 
0 . 5 5 
0 . 7 1 
0 . 6 1 
0 . 9 1 
0 . 6 3 
0 . 7 7 
0 . 5 8 
0 . 6 6 
0 . 7 1 
0 . 7 7 
0 . 6 1 







0 . 8 5 
0 . 6 9 
0 . 9 1 
1 . 1 2 
0 . 8 3 
1 . 0 3 
0 . 9 8 6 
1 . 0 0 5 
1 . 0 0 3 
1 . 0 1 0 
1 . 0 1 5 
1 . 0 1 8 
1 . 0 1 8 
1 . 0 1 9 
1 . 0 1 8 
1 . 0 1 7 
1 . 0 1 8 
1 . 0 1 8 
1 . 0 1 8 
1 . 0 1 8 
1 . 0 1 7 
1 . 0 1 8 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 6 
1 . 0 1 7 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 5 
1 . 0 1 5 
1 . 0 1 0 
1 . 0 1 0 
1 . 0 1 5 
1 . 0 1 5 
1 . 0 1 0 
1 . 0 1 0 
i . o i o 
i . o i o 
i . o i o 
1 . 0 1 3 
1 . 0 1 0 
1 . 0 1 5 
1 . 0 1 5 
1 . 0 1 5 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 5 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 8 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 7 
1 . 0 1 8 
1 . 0 1 8 
1 . 0 2 0 
1 . 0 1 8 
1 . 0 1 6 
1 . 0 1 7 
1 . 0 1 9 
1 . 0 8 1 
1 . 0 2 2 
1 . 0 1 9 
1 . 0 1 9 
1 . 0 8 1 
1 . 0 8 8 
1 . 0 8 0 




c o e f f . 
v a r . 
. 0 7 3 
. 0 9 1 
. 0 6 6 
. 0 9 7 
. 1 0 0 
. 1 0 4 
. 1 0 2 
. 1 0 3 
. 1 0 1 
. 1 0 3 
. 1 0 3 
. 1 0 4 
. 1 0 3 
. 1 0 2 
. 1 0 4 
. 1 1 2 
. 1 0 5 
. 1 0 3 
. 1 0 6 
. 1 0 3 
. 1 0 7 
. 1 0 5 
. 1 0 5 
. 1 0 5 
. 1 0 6 
. 1 0 5 
. 1 0 6 
. 1 0 6 
. 1 0 7 
. 1 0 7 
. 1 0 6 
. 1 0 7 
. 1 0 7 
. 1 0 6 
. 1 0 9 
. 1 0 7 
. 1 1 0 
. 1 0 8 
. 1 0 8 
. 1 1 0 
. 1 0 9 
. 1 1 2 
. 1 1 2 
. 1 1 2 
. 1 1 4 
. 1 1 3 
. 1 1 6 
. 1 1 6 
. 1 1 8 
. 1 1 5 
. 1 1 8 
. 1 1 8 
. 1 2 2 
. 1 1 6 
. 1 2 0 
. 1 2 1 
. 1 2 2 
. 1 2 0 
. 1 2 0 
. 1 2 2 
. 1 2 6 
. 1 2 6 
. 1 3 0 
. 1 2 5 
. 1 2 6 
. 1 2 9 
. 1 2 9 
. 1 3 0 
. 1 3 1 
0 . 5 2 
0 . 9 8 
0 . 6 4 
0 . 9 7 
0 . 9 5 
1 . 0 8 
1 . 1 1 
1 . 1 6 
1 . 2 5 
1 . 2 3 
1 . 4 3 
1 . 3 9 
1 . 3 9 
1 . 2 7 
1 . 1 7 
1 . 1 9 
1 . 0 7 
1 . 1 8 
1 . 1 1 
1 . 0 2 
1 . 0 7 
0 . 9 6 
1 . 0 2 
0 . 9 7 
0 . 9 3 
0 . 8 8 
0 . 7 5 
0 . 7 6 
0 . 7 3 
0 . 7 4 
0 . 7 4 
0 . 7 4 
0 . 6 2 
0 . 5 2 
0 . 6 6 
0 . 6 6 
0 . 5 6 
0 . 7 6 
0 . 5 8 
0 . 5 7 
0 . 6 1 
0 . 4 1 
0 . 5 3 
0 . 7 0 
0 . 5 4 
0 . 5 2 
0 . 4 2 
0 . 5 2 
0 . 6 1 
. 2 0 
. 5 7 
. 6 4 
. 6 9 
• 4 7 
. 5 5 
. 8 0 
. 9 0 
. 6 4 
. 9 6 
, 7 4 
, 7 6 
, 8 4 
0 . 6 3 
0 . 9 5 
, 9 7 
, 6 1 
. 7 1 
. 4 8 
. 0 3 
Bap 
c o e f f . 
v a r . 
0 . 9 7 3 
0 . 9 8 8 
0 . 9 8 9 
, 9 9 8 
, 9 9 9 
, 0 0 3 
, 0 0 2 
, 0 0 4 
, 0 0 4 
, 0 0 2 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 2 
1 . 0 0 2 
1 . 0 0 0 
0 . 9 9 5 
1 . 0 0 2 
1 . 0 0 0 
1 . 0 0 0 
0 . 9 9 9 
0 . 9 9 9 
0 . 9 9 8 
0 . 9 9 8 
, 9 9 8 
9 9 8 
, 9 9 7 
, 9 9 7 
, 9 9 6 
, 9 9 7 
, 9 9 6 
0 . 9 9 6 
0 . 9 9 5 
0 . 9 9 5 
0 . 9 9 4 
0 . 9 9 3 
0 . 9 9 2 
, 9 9 2 
, 9 9 3 
, 9 9 4 
, 9 9 3 
9 9 3 
, 9 9 2 
, 9 9 2 
, 9 9 2 
9 9 0 
, 9 9 B 
, 9 9 3 
0 . 9 9 4 
0 . 9 9 3 
0 . 9 9 1 
0 . 9 9 1 
0 . 9 9 3 
0 . 9 9 4 
0 . 9 9 1 
0 . 9 9 3 
, 9 9 1 
, 9 9 3 
, 9 9 1 
9 9 0 
, 9 9 8 
, 9 9 2 
, 9 9 4 
, 9 9 3 
9 9 2 
'1 
, 9 9 3 
9 9 3 
, 991 
9 8 5 
1 . 0 0 
0 . 7 6 
0 . 5 9 
. 6 9 
. 8 6 
. 7 3 
. 9 1 
. 9 9 
. 9 7 
. 0 0 
. 9 7 
0 . 9 4 
0 . 9 9 
1 . 1 0 
0 . 9 4 
0 . 9 9 
0 . 9 4 
0 . 9 5 
1 . 0 2 
0 . 9 5 
0 . 8 6 
. 8 8 
. 7 7 
. 8 5 
. 7 8 
. 6 9 
. 7 5 
. 7 0 
0 . 7 5 
0 . 6 3 
0 . 5 6 
0 . 6 7 
0 . 5 2 
0 . 5 0 
0 . 5 7 
0 . 4 7 






0 . 3 4 
0 . 6 7 
0 . 6 9 
0 . 5 1 
0 . 5 8 
0 . 6 O 
0 . 5 7 
0 . 6 4 
0 . 4 2 
0 . 8 4 
0 . 5 9 
0 . 6 2 
0 . 6 0 
0 . 7 8 
0 . 6 5 
0 . 8 1 
0 . 5 6 
0 . 7 9 
0 . 5 3 
0 . 8 7 
1 . 0 2 
0 . 9 9 
1 . 1 9 
0 . 3 6 
0 . 8 1 
0 . 3 7 
0 . 7 1 
Bp* Bpp B r r 
c o e f f . 
v a r . 
c o e f f . 
v a r . 
c o e f f . 
v a r . 
0 . 9 6 3 
0 . 9 8 0 
, 9 7 5 
9 B 7 
9 8 7 
, 9 8 7 
, 9 8 8 
, 9 6 8 
9 6 6 
, 9 8 6 
, 9 8 6 
0 . 9 6 6 
0 . 9 8 6 
0 . 9 8 5 
0 . 9 8 7 
0 . 9 9 2 
0 . 9 8 6 
0 . 9 8 6 
0 . 9 8 6 
0 . 9 6 5 
0 . 9 6 6 
0 . 9 8 3 
0 . 9 8 4 
0 . 9 6 3 
0 . 9 8 4 
0 . 9 6 3 
0 . 9 8 3 
0 . 9 8 2 
0 . 9 8 0 
0 . 9 8 1 
0 . 9 8 2 
0 . 9 8 2 
0 . 9 8 2 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 0 
0 . 9 8 0 
0 . 9 8 0 
0 . 9 8 1 
0 . 9 6 1 
. 9 8 2 
. 9 8 1 
. 9 8 2 
. 9 8 1 
. 9 6 4 
0 . 9 8 0 
0 . 9 8 1 
0 . 9 8 2 
. 9 8 4 
31 
. 9 6 3 
. 9 6 4 
. 9 6 5 
. 9 8 7 
0 . 9 8 3 
0 . 9 8 5 
0 . 9 6 5 
0 . 9 8 4 
0 . 9 8 1 
0 . 9 8 3 
0 . 9 6 6 
0 . 9 8 4 
0 . 9 9 3 
0 . 9 8 8 
0 . 9 6 6 
0 . 9 6 8 
0 . 9 8 6 
0 . 9 8 3 
0 . 9 8 3 
1 . 0 4 
0 . 9 9 
0 . 7 1 
1 . 0 4 
0 . 8 9 
1 . 1 8 
1 . 4 3 
1 . 2 6 
1 . 1 8 
1 . 2 4 
1 . 3 4 
1 . 1 9 
1 . 2 4 
1 . 2 7 
1 . 1 7 
1 . 0 7 
1 . 1 1 
1 . 0 7 
1 . 1 8 
1 . 0 B 
1 . 0 1 
1 . 0 9 
0 . 9 6 
0 . 9 9 
0 . 9 7 
0 . 9 1 
0 . 9 1 
0 . 8 3 
0 . 6 8 
0 . 7 5 
0 . 8 1 
0 . 6 1 
0 . 6 2 
0 . 6 6 
0 . 6 3 
0 . 3 1 
0 . 5 7 
0 . 6 4 
0 . 5 1 
0 . 6 2 
0 . 3 7 
0 . 5 7 
0 . 5 4 
0 . 5 1 
0 . 5 7 
0 . 4 8 I 
0 . 7 4 I 
0 . 6 9 I 
0 . 5 9 ! 
0 . 5 8 I 
0 . 5 4 I 
0 . 3 3 I 
0 . 5 9 I 
0 . 6 8 I 
0 . 5 3 I 
0 . 4 7 ! 
0 . 5 1 I 
0 . 6 5 I 
0 . 5 9 I 
0 . 6 6 I 
0 . 7 6 : 
0 . 7 7 I 
0 . 7 9 I 
0 . 6 8 I 
0 . 7 1 I 
1 . 1 0 I 
0 . 4 9 1 
0 . 5 1 ! 
0 . 6 4 : 
. 0 6 3 
. 0 8 5 
, 0 B 7 
. 0 9 6 
. 0 9 6 
. 1 0 2 
. 1 0 2 
. 1 0 4 
. 1 0 4 
. 1 0 3 
. 104 
. 1 0 3 
. 1 0 4 
. 1 0 3 
. 1 0 3 
. 0 9 7 
. 1 0 5 
. 1 0 2 
. 1 0 3 
. 1 0 3 
. 1 0 4 
. 1 0 4 
. 1 0 2 
. 1 0 4 
. 1 0 4 
. 1 0 2 
. 1 0 3 
. 1 0 2 
. 1 0 3 
. 1 0 2 
. 1 0 3 
. 1 0 2 
. 1 0 1 
. 1 0 1 
. 1 0 2 
. 1 0 1 
. 1 0 1 
. 1 0 1 
. 1 0 1 
. 1 0 3 
. 1 0 4 
. 1 0 3 
. 1 0 4 
. 1 0 4 
. 1 0 4 
. 1 0 4 
. 1 0 5 
. 1 0 8 
. 1 0 5 
. 1 0 3 
. 1 0 3 
. 1 0 4 
. 1 0 5 
. 1 0 4 
. 1 0 5 
. 1 0 6 
. 1 0 5 
. 1 0 4 
. 1 0 0 
. 1 0 5 
. 1 0 5 
. 1 0 9 
. 1 1 2 
. 1 0 7 
. 1 0 3 
. 1 0 7 
. 1 0 7 
. 1 0 3 
. 1 0 6 
0 . 2 8 
0 . 9 2 
0 . 7 9 
0 . 8 6 
0 . 7 2 
0 . 7 7 
1 . 1 2 
0 . 9 9 
0 . 9 4 
1 . 1 1 
1 . 1 6 
1 . 0 9 
1 . 1 9 
1 . 14 
1 . 1 0 
1 . 0 8 
0 . 9 9 
0 . B 9 
0 . 9 3 
0 . 9 5 
0 . B 7 
0 . 9 0 
0 . 9 2 
0 . 8 6 
0 . 7 8 
0 . 7 1 
0 . 6 4 
0 . 6 8 
0 . 7 2 
0 . 6 5 
0 . 7 6 
0 . 6 7 . 
0 . 5 0 
0 . 5 2 
0 . 4 1 
0 . 4 2 
0 . 5 1 
0 . 4 2 
0 . 3 6 
0 . 4 7 
0 . 6 5 
0 . 6 2 
0 . 4 6 
0 . 2 5 
0 . 6 7 
0 . 5 4 
0 . 4 9 
0 . 4 6 
0 . 6 6 
0 . 7 2 
0 . 7 3 
0 . 6 4 
0 . 5 6 
0 . 4 5 
0 . 6 9 
0 . 6 7 
0 . 7 0 
0 . 9 4 
0 . 7 7 
0 . 7 8 
0 . B 2 
0 . 9 1 
0 . 7 7 
0 . 7 0 
0 . 6 7 
1 . 1 4 
0 . 9 B 
0 . 9 8 
0 . 9 3 
1 . 0 1 8 
1 . 0 3 6 
1 . 0 3 5 
1 . 0 4 4 
1 . 0 4 5 
1 . 0 4 9 
1 . 0 4 8 
1 . 0 5 0 
1 . 0 4 9 
1 . 0 4 9 
1 . 0 4 9 
1 . 0 4 9 
1 . 0 4 9 
1 . 0 4 8 
1 . 0 4 8 
1 . 0 4 9 
1 . 0 4 9 
1 . 0 4 8 
1 . 0 4 9 
1 . 0 4 8 
1 . 0 4 9 
1 . 0 4 8 
1 . 0 4 7 
1 . 0 4 B 
1 . 0 4 8 
1 . 0 4 7 
1 . 0 4 7 
1 . 0 4 6 
1 . 0 4 7 
1 . 0 4 7 
1 . 0 4 7 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 5 
1 . 0 4 6 
1 . 0 4 5 
1 . 0 4 6 
1 . 0 4 7 
1 . 0 4 7 
1 . 0 4 7 
1 . 0 4 8 
1 . 0 4 7 
1 . 0 4 8 
1 . 0 4 8 
1 . 0 4 9 
1 . 0 5 0 
1 . 0 5 0 
1 . 0 4 8 
1 . 0 4 9 
1 . 0 5 0 
1 . 0 5 1 
1 . 0 5 0 
1 . 0 5 0 
1 . 0 5 1 
1 . 0 5 1 
1 . 0 5 0 
1 . 0 4 6 
1 . 0 5 1 
1 . 0 5 2 
1 . 0 5 3 
1 . 0 5 7 
1 . 0 5 3 
1 . 0 5 1 
1 . 0 5 4 
1 . 0 5 4 
1 . 0 5 2 
1 . 0 3 1 
0 . 6 2 
0 . 8 3 
0 . 6 5 
0 . 8 6 
0 . 7 7 
0 . 8 9 
1 . 0 6 
1 . 0 5 
1 . 0 3 
1 . 0 8 
1 . 1 7 
1 . 0 9 
1 . 1 3 
1 . 1 4 
1 . 0 5 
1 . 0 4 
0 . 9 6 
0 . 9 7 
1 . 0 0 
0 . 9 3 
0 . 8 9 
0 . 9 0 
0 . 8 7 
0 . 8 7 
0 . 8 1 
0 . 7 4 
0 . 6 8 
0 . 6 9 
0 . 6 7 
0 . 6 3 
0 . 6 6 
0 . 6 0 
0 . 4 7 
0 . 4 9 
0 . 5 1 
0 . 4 6 
0 . 5 2 
0 . 3 7 
0 . 3 1 
0 . 5 3 
0 . 4 8 
0 . 4 4 
0 . 4 2 
0 . 5 0 
0 . 5 6 
0 . 4 6 
0 . 5 3 
0 . 3 1 
0 . 5 5 
0 . 4 6 
0 . 4 9 
0 . 5 7 
0 . 5 5 
0 . 5 3 
0 . 5 4 
0 . 6 4 
0 . 6 0 
0 . 7 0 
0 . 6 6 
0 . 7 0 
0 . 6 7 
0 . 7 5 
0 . 7 2 
0 . 6 9 
0 . 8 0 
0 . 6 7 
0 . 5 2 
0 . 4 7 
0 . 5 8 
WAV. 
Cnm] 
Bms B»p B p s B p p B r r 
corf f. 
v a r . 
cos-f-r. 
var . 
3 9 0 
3 9 5 
4 0 0 
0 0 5 
0 1 0 
0 1 5 
0 2 0 
oas 
0 3 0 
0 3 5 
0 0 0 
0 0 5 
0 5 0 
0 5 5 
0 6 0 
0 6 5 
0 7 0 
0 7 5 
0 8 0 
0 8 5 
0 9 0 
0 9 5 
5 O 0 
5 0 5 
5 1 0 
5 1 5 
5 8 0 
I 5 2 5 
I 5 3 0 
5 3 5 
5 O 0 
5 * 5 
5 5 0 
5 5 5 
5 6 0 I 
5 6 5 
5 7 0 
5 7 5 
5 6 0 
5 8 5 
5 9 0 
5 9 5 
6 0 0 
6 0 5 
6 1 0 
6 1 5 
6 2 0 I 
6 2 5 I 
6 3 0 ! 
6 3 5 i 
I 6 O 0 i 
I 6 0 5 I 
I 6 5 0 : 
I 6 5 5 I 
I 6 6 0 I 
I 6 6 5 I 
! 6 7 0 ! 
I 6 7 5 I 
I 6 8 0 i 
I 6 8 5 I 
I 6 9 0 I 
I 6 9 5 I 
I 7 0 0 I 
! 7 0 3 I 
! 7 1 0 I 
i 7 1 3 I 
I 7 2 0 ! 
I 7 2 5 I 
I 7 3 0 ! 
I : 
. 0 9 6 
. 1 1 8 
. 1 1 3 
. 1 2 3 
, 1 2 8 
. 1 2 6 
. 1 2 9 
, 1 3 2 
, 1 2 9 
, 1 2 9 
, 1 2 9 
. 1 3 1 
, 131 
. 1 3 0 
, 1 3 1 
, 1 3 8 
. 1 3 1 
. 1 3 1 
. 1 3 2 
, 1 3 3 
. 1 3 0 
, 1 3 2 
, 1 3 3 
, 1 3 2 
. 1 3 3 
, 1 3 0 
, 1 3 3 
, 1 3 3 
. 1 3 3 
. 1 3 2 
, 1 3 2 
. 1 3 6 
. 1 3 5 
. 1 3 0 
. 1 3 6 
. I S O 
. 1 3 5 
. I S O 
. 1 3 6 
. 1 3 6 
. 1 3 9 
. 1 3 B 
. 1 0 0 
. 1 3 9 
. 1 3 6 
. 1 3 9 
. 1 0 2 
. l O O 
. 1 0 5 
. 1 0 2 
. 1 0 5 
. 1 0 6 
. 10O 
. 1 0 5 
. 1 0 6 
. 1 0 8 
. 1 5 2 
. 1 5 2 
. 1 0 7 
. 1 0 9 
. 1 5 5 
. 1 5 3 
, 1 5 0 
. 1 5 2 
. 1 5 8 
, 1 5 0 
, 1 0 8 
. 1 5 6 
. 1 5 0 
0 . 7 8 
0 . 7 0 
0 . 8 1 







1 . 2 7 







0 . 8 3 
0 . 9 3 
1 . 0 2 
0 . 9 0 
. 9 6 
. 9 3 
. 7 7 
. 6 3 
. 5 3 
. 5 7 
0 . 6 0 
0 . 0 3 
0 . 5 2 
0 . 5 9 
0 . 5 2 
0 . O 6 
0 . 0 5 
0 . 5 3 
0 . 3 9 
0 . 2 7 
0 . 3 8 
0 . 3 0 
0 . 0 5 
0 . 3 1 
0 . 2 6 
0 . 3 1 
0 . 2 9 
0 . 1 7 
0 . 0 0 
0 . 0 0 
0 . 0 2 
0 . 2 9 
0 . 0 2 
0 . 6 3 
0 . 5 7 
0 . 5 6 
0 . 5 5 
O .OO 
0 . 0 7 
0 . 6 1 
O . O O 
0 . 5 3 
0 . 6 9 
0 . 0 9 
0 . 6 7 
1 . 0 1 
0 . 9 0 
0 . 7 1 
0 . 8 2 
0 . 6 6 
0 . 8 5 
0 . 9 9 1 
1 . 0 0 3 
1 . 0 0 1 
1 . 0 1 2 
1 . 0 1 2 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 8 
1 . 0 1 6 
1 . 0 1 6 
1 . 0 1 7 
1 . 0 1 5 
1 . 0 1 5 
1 . 0 1 5 
1 . 0 1 0 
1 . 0 0 8 
1 . 0 1 3 
1 . 0 1 2 
1 . 0 1 2 
1 . 0 1 0 
1 . 0 1 1 
1 . 0 1 0 
1 . 0 1 0 
1 . 0 1 0 
1 . 0 1 0 
1 . 0 1 0 
i .ooe 
1 . 0 0 6 
1 . 0 0 8 
1 . 0 0 8 
1 . 0 0 8 
1 . 0 0 7 
1 . 0 0 7 
1 . 0 0 6 
1 . 0 0 5 
1 . 0 0 6 
1 . 0 0 5 
1 . 0 0 5 
1 . 0 0 6 
1 .OOO 
1 . 0 0 5 
1 . 0 0 0 
1 . 0 0 5 
1 . 0 0 3 
1 . 0 0 3 
l . O O O 
1 . 0 0 0 
1 . 0 0 5 
0 0 5 
0 0 2 
0 0 0 
0 0 5 
0 0 2 
0 0 3 
0 0 6 
0 0 3 
1 . 0 0 3 
1 . 0 0 3 
0 . 9 9 9 
1 . 0 0 1 
1 . 0 0 1 
1 . 0 0 5 
1 . 0 0 5 
1 . 0 0 1 
1 . 0 0 3 
1 .OOO 
1 . 0 0 5 
0 . 9 9 6 
1 . 0 0 2 
0 . 9 0 
0 . 0 3 
0 . 3 3 
0 . 3 6 
0 . 8 7 
0 . 8 6 
0 . 6 9 
0 . 9 1 
0 . 8 8 
0 . 9 0 
0 . 9 7 
0 . 9 6 
0 . 9 9 
0 . 8 9 
0 . 8 2 
0 . 8 8 
0 . 8 1 
0 . 6 9 
0 . 7 1 
0 . 7 6 
0 . 6 9 
0 . 7 3 
0 . 7 0 
0 . 7 1 
0 . 6 5 
0 . 5 9 
0 . 0 0 
0 . 0 0 
0 . 5 0 
0 . 5 0 
0 . 6 6 
0 . 3 9 
0 . 0 2 
0 . 0 2 
0 . 0 6 
0 . 0 0 
0 . 6 3 
0 . 5 5 
0 . 0 1 
0 . 0 6 
0 . 2 9 
, 3 0 
. 0 8 
, 3 6 
. 0 5 
, 5 0 
0 . 0 3 
0 . 3 3 
0 . 3 9 
0 . 0 8 
0 . 6 1 
0 . 0 3 
0 . 6 0 
0 . 6 3 
0 . 6 0 
0 . 5 0 







0 . 7 0 
0 . 8 1 
O . O O 
0 . 5 5 
1 . 0 1 
0 . 6 8 
co»ff. 
v a r . 
co«ff. 
v a r . 
van c o s f f . 
v a r . 
0 . 9 7 6 
0 . 9 9 7 
0 . 9 9 6 
1 . 0 0 7 
1 . 0 0 7 
1 . 0 0 8 
1 . 0 0 6 
1 . 0 0 7 
1 . 0 0 7 
1 . 0 0 6 
1 . 0 0 6 
1 . 0 0 7 
1 . 0 0 7 
1 . 0 0 0 
1 . 0 0 7 
1 . 0 1 3 
1 . 0 0 7 
1 . 0 0 6 
1 . 0 O 5 
1 . 0 0 5 
1 . 0 0 7 
1 . 0 0 5 
1 . 0 0 0 
1 . 0 0 0 
l . O O O 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 8 
1 . 0 0 0 
1 . 0 0 1 
1 . 0 0 3 
1 . 0 0 1 
1 . 0 0 1 
1 . 0 0 0 
1 . 0 0 1 
1 . 0 0 0 
0 . 9 9 8 
0 . 9 9 9 
1 . 0 0 1 
1 . 0 0 1 
1 . 0 0 0 
1 . 0 0 1 
1 .OOO 
1 . 0 0 2 
1 . 0 0 3 
1 . 0 0 2 
1 . 0 0 3 
i .ooe 
1 . 0 0 0 
1 . 0 0 1 
1 . 0 0 2 
1 . 0 0 0 
1 . 0 0 5 
1 . 0 0 5 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 6 
1 . 0 0 0 
1 . 0 0 2 
1 . 0 0 2 
1 . 0 0 7 
1 . 0 0 6 
1 . 0 0 5 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 6 
1 . 0 0 6 
1 . 0 0 6 
l . O O O 
. 2 0 
. 8 0 
, 9 3 
1 . 0 2 







1 . 3 9 
1 . 3 5 
1 . 3 5 
1 . 2 1 
1 . 2 5 
1 . 2 2 
1 . 2 6 
1 . 1 7 
1 . 0 9 
1 . 1 9 
1 . 1 2 
0 . 9 9 
1 . 0 0 
0 . 9 0 
0 . 9 0 
0 . 7 9 
0 . 8 0 
0 . 7 9 
0 . 8 3 
0 . 7 5 
0 . 7 3 
0 . 7 1 
0 . 6 2 
0 . 6 7 
0 . 0 0 
0 . 0 9 
0 . 5 3 
0 . 0 1 
0 . 5 0 
0 . 0 7 
0 . 3 0 
0 . 3 9 
0 . 0 3 
0 . 0 0 
0 . 0 6 
0 . 5 1 
0 . S 3 
0 . 5 8 
0 . 7 9 
0 . 0 2 
, 7 0 
, 6 3 
, 6 7 
, 5 5 
. 6 8 
, 7 8 
0 . 0 5 
0 . 7 8 
0 . S 1 
0 . 0 0 
0 . 9 2 
0 . 9 3 
0 . 6 0 
0 . 6 2 
1 . 0 8 
0 . 7 0 
0 . 8 3 
0 . 6 1 
. 1 0 6 
, 1 1 9 
, 1 2 3 
, 1 3 7 
. 1 3 9 
. 1 0 1 
, 1 0 3 
, 1 0 3 
, 1 0 7 
. 1 0 0 
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0 . 6 6 
0 . 3 6 
0 . 4 6 
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0 . 9 9 1 
0 . 9 9 3 
0 . 9 9 3 
0 . 9 9 5 
0 . 9 9 4 
0 . 9 9 5 
, 9 9 5 
9 9 4 
, 9 9 5 
, 9 9 5 
, 9 9 5 
, 9 9 7 
, 9 9 5 
, 9 9 5 
9 9 9 
0 . 9 9 8 
1 .OOO 
0 . 9 9 9 
1 . 0 0 3 
0 . 9 9 9 
0 . 9 9 9 
0 . 9 9 9 
1 . 0 0 5 
1 . 0 0 3 
1 . 0 0 4 
9 9 8 
9 9 8 
0 0 1 
0 0 4 
0 0 0 
0 O 3 
1 . I B 
0 . 8 7 
1 . 0 B 
l . S S 
1 . 3 0 
1 . 4 4 
1 . 4 6 
1 . 4 7 
1 . 4 5 
1 . 4 0 
1 . 4 7 
1 . 4 9 
1 . 5 0 
1 . 4 3 
1 . 5 0 
1 . 6 3 
1 . 4 8 
1 . 4 7 
1 . 5 8 
1 . 4 8 
1 . 5 1 
1 . 8 7 
1 . 3 9 
1 . 4 6 
1 . 4 8 
1 . 3 1 
1 . 8 7 
1 . 3 4 
1 . 3 8 
1 . 3 5 
1 . 8 6 
1 . 1 4 
1 . 1 4 
0 . 9 7 
1 . 1 1 








1 . 0 8 
1 . 0 0 
0 . 9 1 
1 . 0 9 
1 . 8 0 
1 . 1 8 
1 . 1 9 
1 . 1 4 
1 . 8 9 







1 . 3 7 
1 . 8 6 
1 . 3 5 
1 . 1 9 
0 . 8 6 
1 . 1 7 
1 . 4 0 
1 . 0 8 
1 . 1 3 
1 . 8 9 
0 . 8 3 8 
0 . 8 5 0 
0 . 8 4 8 
0 . B S 6 
0 . 8 5 5 
0 . 8 5 8 
, 8 5 8 
, 8 5 7 
, 8 5 6 
, 8 5 6 
, 8 5 7 
. 8 5 5 
, 8 5 6 
0 . 8 5 6 
0 . 8 5 4 
, 8 4 9 
. 8 5 5 
, 8 5 3 
8 5 3 
, 8 5 4 
, 8 5 3 
0 . 8 5 3 
0 . 8 5 8 
0 . 8 5 3 
0 . 8 5 3 
0 . 8 5 3 
0 . 8 5 8 
o.ssa 
0 . 8 5 3 
0 . 8 5 S 
0 . 8 5 8 
0 . 8 5 1 
0 . 8 5 8 
0 . 8 5 0 
0 . 8 5 8 
0 . 8 5 8 
0 . 8 5 0 
0 . 8 4 9 
0 . 8 5 8 
0 . 8 5 1 
0 . 8 5 2 
0 . 8 5 1 
0 . 8 4 9 
0 . 8 4 8 
0 . 8 5 1 
0 . 8 4 9 
0 . 8 4 9 
0 . 8 5 0 
0 . 8 4 8 
0 . 8 4 9 
0 . 8 5 1 
0 . 8 5 0 
0 . 8 4 9 
0 . 8 4 9 
0 . 8 4 8 
0 . 8 4 8 
0 . 8 4 9 
0 . 8 4 9 
0 . 8 4 7 
0 . 8 4 8 
0 . 8 4 7 
0 . 8 4 8 
0 . 8 5 2 
0 . 8 4 4 
0 . 8 4 8 
0 . 8 4 7 
0 . 8 5 2 
0 . 8 4 9 
0 . 8 4 2 
1 . 0 2 
1 . 5 4 
1 . 3 2 
1 . 1 0 
1 . 3 5 
1 . 3 0 
1 . 3 5 
1 . 4 4 
1 . 3 1 
1 . 4 3 
1 . 4 0 
1 . 4 1 
1 . 4 2 
1 . 4 0 
1 . 4 4 
1 . 4 2 
1 . 3 6 
1 . 3 5 
1 . 3 9 
1 . 2 9 
1 . 4 0 
1 . 4 8 
1 . 4 7 
1 . 4 9 
1 . 5 5 
1 . 4 0 
1 . 3 5 
1 . 3 2 
1 . 1 8 
1 . 2 9 
1 . 2 8 
1 . 2 8 
1 . 2 7 
1 . 1 7 
1 . 2 5 
1 . 3 3 
1 . 2 3 
1 . 1 8 
1 . 4 1 
1 . 3 7 
1 . 5 0 
1 . 4 8 
1 . 3 9 
1 . 2 5 
1 . 6 4 
1 . 2 5 
1 . 4 5 
1 . 2 2 
1 . 3 9 
1 . 5 0 
1 . 5 5 
1 . 6 5 
1 . 5 2 
1 . 5 8 
, 7 5 
, 7 6 
, 5 9 
, 6 4 
, 4 6 
1 . 5 8 
1 . 5 4 
0 . 9 9 
1 . 7 3 
1 . 9 8 
2 . 0 6 
1 . 8 1 
1 . 6 4 
1 . 7 9 
8 . 2 7 
0 . 7 9 8 
0 . B 0 9 
0 . 8 0 7 
0 . 8 1 3 
0 . 8 1 3 
0 . 8 1 4 
0 . 8 1 2 
0 . 8 1 2 
0 . 8 1 0 
0 . 8 1 0 
0 . 8 1 0 
0 . 8 1 0 
0 . 8 0 8 
0 . 8 0 9 
0 . 8 1 0 
0 . 8 1 4 
0 . 8 0 9 
0 . B 0 9 
0 . 8 0 8 
0 . 8 0 9 
0 . 8 1 0 
0 . 8 0 8 
0 . 8 0 8 
0 . 8 0 9 
0 . 8 0 9 
0 . 8 0 9 
8 0 8 
8 0 S 
B 0 7 
8 0 7 
8 0 8 
0 . 8 0 7 
0 . 8 0 7 
0 . 8 0 6 
0 . 8 0 6 
0 . 8 0 6 
0 . B 0 5 
, 8 0 7 
8 0 5 
8 0 7 
8 0 7 
8 0 6 
8 0 7 
0 . 8 0 7 
0 . 8 0 8 
0 . 8 0 6 
0 . 8 0 8 
0 . 8 0 6 
0 . 8 0 7 
0 . 8 0 6 
0 . 8 O 7 
0 . 8 0 8 
0 . 8 0 9 
0 . 8 0 6 
0 . 8 0 6 
O . B O B 
0 . 8 0 8 
0 . 8 0 7 
0 . 8 0 7 
0 . 8 0 7 
0 . 8 0 9 
0 . 8 0 7 
8 0 7 
8 0 8 
, 8 0 7 
, 8 0 8 
8 0 6 
S O B 
1 . 2 1 
1 . 1 9 
1 . 2 8 
1 . 1 0 
1 . 4 2 
1 . 4 7 
1 . 5 5 
1 . 7 3 
1 . 5 4 
1 . 6 2 
1 . 7 1 
1 . 7 1 
1 . 7 6 
1 . 8 3 
1 . 6 3 
1 . 6 0 
1 . 5 8 
1 . 5 5 
1 . 6 5 
1 . 4 9 
1 . 5 4 
1 . 5 9 
1 . 5 0 
1 . 5 4 
1 . 4 8 
1 . 4 4 
1 . 4 9 
1 . 3 3 
1 . 4 1 
1 . 3 7 
1 . 4 1 
1 . 2 7 
1 . 3 5 
1 . 2 8 
1 . 2 5 
1 . 2 5 
1 . 1 3 
1 . 1 0 
1 . 0 2 
1 . 8 3 
1 . 8 7 
1 . 2 6 
1 . 0 3 
1 . 0 2 
0 . 9 4 
1 . 2 6 
1 . 0 7 
1 . 2 4 
1 . 2 3 
1 . 0 9 
1 . 3 1 
1 . 2 3 
1 . 0 3 
1 . 0 3 
1 . 2 2 
0 . 8 0 9 
1 2 
19 
. 3 6 
,21 
. 2 5 
0 . 8 4 
1 . 3 0 
0 . 8 9 
1 . 0 3 
1 . 5 0 
0 . 7 0 
1 . 4 0 
0 . 9 6 
1 . 5 7 
0 . 8 7 9 
0 . 9 0 9 
0 . 9 0 6 
0 . 9 1 2 
0 . 9 1 3 
0 . 9 1 5 
0 . 9 1 4 
0 . 9 1 5 
0 . 9 1 5 
0 . 9 1 2 
0 . 9 1 4 
0 . 9 1 2 
0 . 9 1 3 
0 . 9 1 3 
0 . 9 1 1 
0 . 9 0 6 
0 . 9 1 2 
0 . 9 1 1 
0 . 9 1 1 
0 . 9 1 0 
0 . 9 1 1 
0 . 9 1 1 
0 . 9 1 0 
0 . 9 1 1 
0 . 9 1 2 
0 . 9 1 1 
0 . 9 1 1 
0 . 9 1 0 
0 . 9 1 0 
0 . 9 1 0 
0 . 9 1 0 
0 . 9 1 1 
0 . 9 1 0 
0 . 9 1 0 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 1 1 
0 . 9 1 1 
0 . 9 0 9 
0 . 9 1 0 
0 . 9 0 9 
0 . 9 1 1 
0 . 9 0 8 
0 . 9 0 9 
0 . 9 0 7 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 8 
0 . 9 0 9 
0 . 9 O 8 
0 . 9 0 8 
0 . 9 1 1 
0 . 9 1 0 
0 . 9 1 0 
0 . 9 0 7 
0 . 9 0 9 
0 . 9 0 7 
0 . 9 0 5 
0 . 9 0 6 
0 . 9 0 6 
0 . 9 0 7 
0 . 9 1 2 
0 . 9 0 8 
0 . 9 0 7 
0 . 9 0 5 
0 . 9 0 4 
0 . 9 0 7 
0 . 9 0 0 
1 . 5 8 
1 . 3 3 
1 . 4 7 
1 . 2 0 
1 . 4 3 
1 . 2 7 
1 . 3 9 
1 . 4 9 
1 . 3 6 
1 . 3 9 
1 . 6 8 
1 . 6 0 
1 . 5 0 
1 . 5 2 
1 . 4 9 
1 . 4 9 
1 . 4 9 
1 . 4 4 
1 . 4 5 
1 . 5 3 
1 . 5 1 
1 . 4 4 
1 . 4 4 
1 . 4 5 
1 . 5 3 
1 . 3 5 
1 . 2 7 
1 . 2 8 
1 . 3 8 
1 . 2 0 
1 . 3 3 
1 . 4 1 
1 . 2 4 
1 . 2 2 
1 . 3 2 
1 . 3 4 
1 . 0 1 
1 . 4 0 
1 . 2 9 
1 . 2 4 
1 . 2 3 
1 . 3 4 
1 . 3 0 
1 . 5 3 
1 . 4 3 
1 . 8 4 
1 . 4 3 
1 . 3 4 
1 . 5 8 
1 . 4 8 
1 . 5 8 
1 . 4 6 
1 . 5 1 
1 . 4 8 
1 . 7 8 
1 . 5 8 
1 . 7 1 
1 . 6 4 
1 . 5 4 
1 . 5 6 
8 . 0 0 
1 . 1 5 
1 . 4 7 
1 . 6 3 
8 . 1 7 
1 . 6 8 
1 . 1 5 
1 . 9 7 
1 . 7 6 
0 . 8 6 8 
0 . 8 6 7 
0 . 8 8 4 
0 . 8 9 1 
0 . 8 9 1 
0 . 8 9 3 
0 . 8 9 2 
0 . 8 9 2 
0 . 8 9 1 
0 . B 9 0 
0 . 8 9 1 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 6 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 8 9 
0 . 8 8 9 
0 . 8 9 0 
0 . 8 9 0 
0 . 6 9 0 
0 . 8 9 0 
0 . 8 8 9 
0 . 8 8 9 
0 . 8 8 9 
0 . 8 9 0 
0 . 6 9 0 
0 . 8 9 0 
0 . 8 8 9 
0 . B 9 0 
0 . 8 9 0 
0 . 8 8 9 
0 . 8 8 9 
0 . 6 9 1 
0 . 8 9 0 
0 . 8 9 1 
0 . 8 9 0 
0 . 8 9 1 
0 . 6 9 0 
0 . 6 9 1 
0 . 8 8 9 
0 . 8 9 0 
0 . 8 9 0 
, 8 9 0 
8 9 0 
, 8 9 0 
6 9 1 
8 9 2 
0 . 6 9 1 
0 . 8 9 1 
0 . 8 9 0 
0 . 8 9 2 
0 . 6 9 1 
0 . 8 8 9 
0 . 6 9 0 
0 . 8 9 2 
0 . 6 9 1 
0 . 8 9 4 
0 . 6 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 2 
0 . 8 9 1 
0 . 8 8 8 
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Bsa 
0 . 8 9 7 
0 . 9 1 8 
0 . 9 0 8 
0 . 9 1 6 
0 . 9 1 3 
0 . 9 1 8 
0 . 9 1 6 
0 . 9 1 7 
0 . 9 1 3 
0 . 9 1 6 
0 . 9 1 5 
0 . 9 1 6 
0 . 9 1 5 
0 . 9 1 5 
0 . 9 1 7 
0 . 9 8 1 
0 . 9 1 7 
0 . 9 1 7 
0 . 9 1 7 
0 . 9 1 6 
0 . 9 1 7 
0 . 9 1 6 
0 . 9 1 6 
0 . 9 1 7 
0 . 9 1 8 
0 . 9 1 B 
0 . 9 1 8 
. 9 1 7 
. 9 1 6 
. 9 1 7 
. 9 1 9 
, 9 1 8 
, 9 1 9 
, 9 1 8 
0 . 9 1 9 
0 . 9 1 9 
0 . 9 8 0 
, 9 1 9 
,9eo 
, 9 8 0 
. 9 8 1 
, 9 e o 
, 9 8 8 
0 . 9 8 0 
0 . 9 8 3 
0 . 9 8 8 
0 . 9 8 8 
0 . 9 8 0 
9 8 5 
9 8 8 
9 8 6 
9 8 3 
9 8 7 
9 8 0 
0 . 9 8 6 
0 . 9 8 5 
0 . 9 8 B 
0 . 9 8 7 
0 . 9 8 0 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 B 
0 . 9 8 8 
0 . 9 8 3 
0 . 9 8 7 
0 . 9 8 7 
0 . 9 3 1 
0 . 9 8 7 
0 . 9 2 S 
, 0 7 
, 8 7 
,00 
, 0 0 
, 7 7 
, 3 8 
, 7 9 
, 6 0 
, 8 3 
, 7 8 
, 8 8 
, 8 0 
. 7 8 
. 7 9 
. 7 7 
. 7 5 
. 6 8 
. 6 6 
. 6 8 
, 5 6 
. 6 8 
. 6 0 
.61 
, 5 8 
, 6 9 
. 3 7 
. 5 5 
, 0 0 
. 5 0 
. 3 8 
.08 
. 3 8 
. 3 7 
. 3 5 
, 8 8 
. 3 8 
. 1 0 
. 1 6 
. 8 1 
. 8 9 
, 0 7 
. 3 0 
, 9 6 
. 8 1 
. 1 7 
. 10 
. 1 5 
. 0 3 
. 1 8 
. 8 0 
. 1 0 
. 3 0 
. 8 6 
. 0 8 
. 6 0 
. 3 3 
. 8 3 
. 1 8 
. 0 8 
. 3 0 
. 8 5 
. 3 1 
. 8 0 
. 5 5 
. 3 9 
, 8 6 
. 8 3 
, 5 8 
. 3 0 
Bap Bps 
0 . B 1 0 
0 . 8 8 7 
0 . 8 8 8 
0 . 8 3 1 
0 . 8 3 3 
0 . 8 3 0 
0 . 8 3 3 
0 . 8 3 0 
0 . 8 3 3 
0 . 6 3 3 
0 . 8 3 0 
0 . 8 3 8 
0 . 8 3 8 
0 . 8 3 3 
0 . 8 3 1 
0 . 8 8 6 
0 . 8 3 1 
0 . 6 3 0 
0 . 8 3 0 
0 . 8 3 0 
0 . 8 3 0 
0 . 8 3 0 
0 . 8 8 9 
0 . 8 3 0 
0 . 8 3 0 
0 . 8 8 9 
0 . 8 2 8 
0 . 8 8 8 
0 . 8 3 0 
0 . 8 8 8 
0 . 8 8 9 
0 . 8 8 8 
0 . 8 8 9 
0 . 8 8 8 
0 . 8 8 8 
0 . 8 8 7 
0 . 8 8 7 
8 8 6 
8 8 7 
8 8 6 
8 8 7 
8 8 6 
8 8 6 
8 8 5 
8 8 6 
8 8 5 
8 8 6 
0 . 6 8 6 
0 . B 8 6 
0 . 8 8 5 
0 . B 8 S 
0 . 8 8 7 
0 . 8 2 6 
0 . 8 8 6 
0 . 8 2 5 
0 . 8 8 0 
0 . 8 8 5 
0 . 8 8 0 
0 . 8 8 0 
0 . 8 8 5 
0 . 8 8 1 
0 . 8 2 3 
0 . 8 8 3 
0 . B 2 0 
0 . 8 2 3 
0 . 8 2 3 
0 . 8 2 2 
O . B 2 3 
0 . 8 1 B 
1 . 1 7 
1 . 7 2 
1 . 2 8 
1 . 7 7 
1 . 0 2 
1 . 7 5 
1 . 7 0 
1 . 8 9 
1 . 7 1 
1 . 7 9 
1 . 9 9 
1 . 9 1 
1 . 8 1 
1 . 9 8 
1 . 9 3 
1 . 9 0 
1 . 8 0 
1 . 8 7 
1 . 9 0 
1 . 8 6 
1 . 9 0 
1 . 7 7 
1 . 7 8 
1 . 7 3 
1 . 8 3 
1 . 8 9 
1 . 8 3 
1 . 7 0 
1 . 7 0 
1 . 6 5 
1 . 6 7 
1 . 7 5 
1 . 6 1 
1 . 7 B 
1 . 7 5 
1 . 7 3 
1 . 6 0 
1 . 7 0 
1 . 8 3 
1 . 6 3 
1 . 6 3 
1 . 8 8 
1 . 7 8 
8 . 0 8 
1 . 7 1 
1 . B 6 
1 . 7 5 
1 . 8 3 
1 . 8 8 
1 . 8 3 
8 . 0 0 
8 . 0 1 
2 . 0 9 
a . 0 7 
8 . 1 8 
2 . 8 1 
8 . 0 3 
1 . 8 3 
1 . 6 7 
2 . 2 2 
2 . 2 3 
8 . 8 0 
1 . 0 6 
1 . 7 7 
8 . 2 2 
1 . 9 8 
8 . 7 0 
8 . 0 0 
e.so 
0 . 7 6 2 
0 . 7 9 0 
0 . 7 8 7 
0 . 7 9 5 
0 . 7 9 0 
0 . 7 9 3 
0 . 7 9 8 
0 . 7 9 8 
0 . 7 9 1 
0 . 7 9 0 
0 . 7 9 0 
0 . 7 9 0 
0 . 7 8 9 
0 . 7 8 9 
0 . 7 6 9 
0 . 7 9 0 
0 . 7 8 9 
0 . 7 8 9 
0 . 7 8 8 
0 . 7 8 9 
0 . 7 8 8 
0 . 7 8 8 
0 . 7 8 6 
0 . 7 8 8 
0 . 7 8 8 
0 . 7 8 7 
0 . 7 8 7 
0 . 7 6 6 
0 . 7 8 6 
0 . 7 8 5 
0 . 7 B 6 
0 . 7 6 6 
0 . 7 8 7 
0 . 7 8 7 
0 . 7 8 6 
0 . 7 8 7 
0 . 7 8 6 
0 . 7 8 5 
0 . 7 B 5 
0 . 7 8 6 
0 . 7 8 7 
0 . 7 8 5 
0 . 7 8 8 
0 . 7 8 7 
0 . 7 B 7 
0 . 7 8 6 
0 . 7 8 6 
0 . 7 8 6 
0 . 7 6 6 
0 . 7 8 7 
0 . 7 8 6 
0 . 7 8 8 
0 . 7 8 7 
0 . 7 8 6 
0 . 7 8 6 
0 . 7 6 7 
0 . 7 6 6 
. 7 8 7 
. 7 6 6 
. 7 8 5 
. 7 8 5 
. 7 6 6 
. 7 9 1 
0 . 7 8 O 
0 . 7 8 5 
0 . 7 8 6 
0 . 7 9 0 
0 . 7 B 8 
0 . 7 8 8 
1 . 0 8 
1 . 5 6 
1 . 9 6 
1 . 5 5 
1 . 7 8 
1 . 8 9 
1 . 8 9 







3 . 0 9 
2 . 0 3 
1 . 9 9 
1 . 8 8 
1 . 8 9 
1 . 8 S 
1 . 9 8 
1 . 8 8 
1 . 8 3 
1 . 8 9 
1 . 9 5 
1 . 8 3 
1 . 7 6 
1 . 7 5 
1 . 7 0 
1 . 6 0 
1 . 6 1 
1 . 7 3 
1 . 3 6 
1 . 6 0 
1 . 6 9 
1 . 7 0 
1 . 0 5 
1 . 5 8 
1 . 5 0 
1 . 5 3 
1 . 6 6 
1 . 7 3 
1 . 6 0 
1 . O O 
1 . 5 3 
1 . 0 5 
1 . 5 5 
1 . 0 1 
1 . 5 6 
1 . 3 7 
1 . 5 0 
1 . 5 9 
1 . 6 1 
1 . 3 8 
1 . 5 6 
1 . 0 8 
1 . 3 9 
1 . 5 1 
1 . 0 8 
1 . 5 6 
1 . 7 S 
1 . 8 1 
1 . 3 5 
1 . 8 1 
1 . B 1 
1 . 7 8 
1 . 6 8 
2 . 1 1 
1 . 7 0 
Bpp 
0 . 8 6 6 
0 . 8 8 6 
0 . 8 8 5 
0 . 8 9 3 
0 . 8 9 0 
0 . 6 9 6 
0 . 8 9 7 
0 . 8 9 6 
. 8 9 7 
. 8 9 3 
. 8 9 6 
. 8 9 0 
. 8 9 3 
. 8 9 5 
0 . 8 9 0 
0 . 8 8 9 
0 . 8 9 5 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 6 9 0 
0 . 8 9 0 
0 . 6 9 5 
0 . 8 9 5 
0 . 8 9 5 
0 . 8 9 5 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 3 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 3 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 6 
0 . 8 9 0 
0 . 8 9 5 
0 . 8 9 0 
0 . 8 9 7 
0 . 8 9 5 
0 . B 9 5 
0 . 8 9 6 
0 . 8 9 3 
0 . 8 9 5 
0 . 8 9 6 
0 . 8 9 6 
0 . 8 9 9 
0 . 8 9 0 
0 . 8 9 6 
0 . 8 9 8 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 9 1 
0 . 8 9 5 
0 . 8 9 5 
0 . 8 9 7 
0 . 9 0 8 
0 . 8 9 3 
0 . 8 9 8 
0 . 8 9 3 
0 . B 9 9 
0 . 8 9 3 
0 . 8 9 8 
1 . 8 0 
1 . 6 5 
1 . 0 6 
1 . 7 1 
1 . 9 3 
1 . 9 0 
8 . I S 
1 . 9 8 






S . S 6 
8 . I S 
8 . 8 1 
8 . S I 
8 . 1 3 
S . 1 3 
S . 1 3 
S . 0 9 
2 . 1 3 
8 . 1 2 
2 . 2 1 
1 . 9 7 
8 . 0 9 
1 . 8 9 
1 . 8 0 
2 . 1 3 
1 . 9 1 
2 . 0 0 
1 . 9 0 
1 . 8 0 
1 . 9 9 
1 . 9 3 
1 . 7 9 
8 . 0 1 
1 . 8 0 
8 . 0 3 
8 . 0 6 
1 . 9 1 
1 . 9 8 
1 . 8 9 
1 . 9 7 
S . 0 8 
1 . 8 0 
5 . 1 8 
8 . 0 8 
1 . 9 9 
S . 3 0 
8 . 3 3 
8 . 1 3 
S . O O 
8 . 3 6 
3 . 8 0 
8 . 3 5 
8 . 7 3 
5 . 1 9 
8 . 3 3 
5 . 0 9 
S . 10 
8 . 5 8 
8 . 1 1 
1 . 8 0 
1 . 9 7 
8 . 8 7 
3 . 0 8 
8 . 6 1 
B r r 
0 . 6 3 0 
0 . 8 5 0 
0 . 8 5 8 
0 . 8 5 9 
0 . B 5 9 
0 . 8 6 0 
0 . 8 6 0 
0 . 8 6 0 
0 . 8 5 9 
0 . 8 5 9 
0 . 8 5 9 
0 . 8 3 B 
0 . 8 5 8 
0 . 8 5 B 
0 . 8 5 8 
0 . B 5 B 
0 . 8 5 8 
0 . 8 5 8 
0 . 8 5 7 
0 . 8 5 7 
0 . 8 5 7 
0 . 8 5 7 
0 . 8 5 7 
0 . 8 5 7 
0 . 8 5 8 
0 . 6 5 7 
0 . 8 5 7 
0 . 6 5 7 
0 . 8 5 6 
0 . 8 5 6 
0 . B 5 7 
0 . 8 5 6 
0 . 8 5 7 
0 . 8 5 7 
0 . 8 5 7 
0 . 8 3 7 
0 . 8 5 7 
0 . 8 5 6 
0 . 8 5 7 
0 . 8 5 6 
0 . 8 5 8 
0 . 8 5 6 
0 . 8 5 8 
0 . 8 5 6 
0 . 8 5 6 
0 . 8 5 7 
0 . 8 5 7 
0 . 8 S B 
0 . 8 5 8 
0 . 8 3 7 
0 . 8 5 8 
0 . 8 5 8 
0 . 8 6 0 
0 . 8 5 7 
0 . 8 5 B 
0 . 8 5 7 
0 . 8 5 B 
o.ese 
0 . 8 5 6 
0 . 8 5 7 
0 . 8 5 7 
0 . 8 5 8 
0 . 8 6 1 
0 . 8 5 6 
0 . 8 5 7 
0 . 8 5 8 
0 . 8 6 0 
0 . 8 5 8 
0 . 8 5 5 
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m e a n c o e f f . I m e a n c o e f f . 
v a r . v a r . 
B p s 
c o e f f . 
v a r . 
BD P 
c o e f f . i 
v a r . t 
B r r 
1 c o e f f . ! 
v a r . 
0 . 9 6 9 
0 . 9 8 7 
0 . 9 B 0 
0 . 9 9 3 
0 . 9 9 3 
0 . 9 9 7 
0 . 9 9 5 
. 9 9 7 
. 9 9 6 
. 9 9 7 
. 9 9 6 
. 9 9 B 
. 9 9 7 
. 9 9 6 
. 9 9 8 
1 . 0 0 2 
0 . 9 9 8 
. 9 9 7 
. 9 9 6 
. 9 9 7 
. 9 9 7 
. 9 9 6 
. 9 9 7 
0 . 9 9 8 
0 . 9 9 9 
0 . 9 9 7 
0 . 9 9 7 
. 9 9 8 
. 9 9 7 
. 9 9 8 
. 9 9 9 
. 9 9 9 
. 9 9 9 
0 . 9 9 9 
0 . 9 9 9 
0 . 9 9 9 
0 . 9 9 9 
0 . 9 9 9 
1 . 0 0 0 
1 . 0 0 1 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 5 
1 .OOO 
1 . 0 0 1 
1 . 0 0 2 
1 . 0 0 0 
1 . 0 0 6 
1 . 0 0 6 
1 . 0 0 3 
1 . 0 0 0 
1 . 0 0 6 
1 . 0 0 8 
0 0 7 
0 0 6 
0 0 9 
0 1 2 
0 0 9 
0 0 7 
0 1 0 
0 1 3 
0 1 0 
0 1 3 
0 0 8 
0 1 5 
1 . 0 1 2 
1 . 0 1 1 
1 . 0 1 0 
1 . 0 0 7 
1 . 1 3 
0 . 7 9 
1 . 1 B 
0 . 9 3 
1 . 0 3 
1 . 0 5 
1 . 0 0 
1 . 3 0 
1 . 0 0 
1 . 0 3 
1 . 5 0 
1 . 5 0 
1 . 5 6 
1 . 0 8 
1 . 0 3 
1 . 3 6 
1 . 2 9 
1 . 3 8 
1 . 3 7 
1 . 3 7 
1 . 2 0 
1 . 2 0 
1 . 0 6 
1 . 1 0 
1 . 0 9 
1 . 0 3 
0 . 9 3 
1 . 1 0 
0 . 9 5 
0 . 9 0 
0 . 9 7 
0 . 9 7 
0 . 7 9 
0 . 8 3 
0 . 5 9 
0 . 8 2 
0 . 7 1 
0 . 6 5 
0 . 6 8 
0 . 7 5 
0 . 7 2 
0 . 6 6 
0 . 6 8 
0 . 5 7 
0 . 7 7 
0 . 0 7 
0 . 6 6 







0 . 6 9 






0 . 6 1 
0 . 8 3 






0 . 8 9 0 
0 . 9 0 9 
0 . 9 0 8 
0 . 9 1 0 
0 . 9 1 7 
0 . 9 1 9 
0 . 9 2 0 
0 . 9 2 2 
0 . 9 2 2 
0 . 9 2 1 
0 . 9 2 0 
0 . 9 1 8 
0 . 9 1 8 
0 . 9 1 9 
0 . 9 1 8 
0 . 9 1 2 
0 . 9 1 8 
0 . 9 1 7 
0 . 9 1 6 
0 . 9 1 6 
0 . 9 1 5 
0 . 9 1 6 
0 . 9 1 5 
0 . 9 1 5 
0 . 9 1 5 
0 . 9 1 0 
0 . 9 1 3 
0 . 9 1 3 
0 . 9 1 3 
0 . 9 1 2 
0 . 9 1 3 
0 . 9 1 2 
0 . 9 1 2 
0 . 9 1 2 
0 . 9 1 2 
0 . 9 1 2 
0 . 9 1 0 
0 . 9 1 0 
0 . 9 1 0 
0 . 9 1 0 
0 . 9 1 1 
0 . 9 1 1 
0 . 9 1 2 
0 . 9 1 0 
0 . 9 0 9 
0 . 9 0 8 
0 . 9 0 9 
0 . 9 1 1 
. 9 1 0 
. 9 1 0 
. 9 1 0 
. 9 0 9 
, 9 0 8 
, 9 0 9 
0 . 9 0 9 
0 . 9 0 8 
0 . 9 1 1 
0 . 9 0 8 
0 . 9 0 5 
0 . 9 1 0 
0 . 9 0 O 
0 . 9 1 0 
0 . 9 1 1 
0 . 9 0 8 
0 . 9 0 9 
0 . 9 0 8 
0 . 9 1 5 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 5 
0 . 6 9 
0 . 5 1 
0 . 5 9 
0 . 8 5 
0 . 9 2 
1 . 0 3 
0 . 9 3 
0 . 9 3 
1 . 1 0 
1 . 0 9 
1 . 0 0 
1 . 0 2 
1 . 0 5 
1 . 0 7 
1 . 0 3 
0 . 8 9 
0 . 9 1 







0 . 8 7 
0 . 6 7 
0 . 7 2 
0 . 6 2 
0 . 7 3 
0 . 7 3 
0 . 5 7 
0 . 6 8 
0 . 5 5 
0 . 6 7 
0 . 6 3 
0 . 0 0 
0 . 0 9 
0 . 3 3 
0 . 5 0 
O . S B 
0 . 5 6 
0 . 5 5 
0 . 5 0 
0 . 7 1 
0 . 7 9 
0 . 6 8 
0 . 7 0 
0 . 8 7 
0 . 6 0 
0 . 6 0 
0 . 6 0 
0 . 9 9 
0 . 7 2 
0 . 8 3 
0 . 7 9 
0 . 6 7 
0 . 7 5 
0 . 7 0 
0 . 9 0 
1 . 5 0 
0 . 5 7 
0 . 9 0 
0 . 9 9 
1 . 0 1 
0 . 8 3 
0 . 9 5 
0 . 9 8 
0 . 9 6 
0 . B 6 0 
0 . 8 7 B 
0 . 8 7 6 
0 . 8 8 0 
0 . 8 8 5 
0 . B B 6 
0 . 8 8 0 -
0 . 8 8 6 
0 . 8 8 6 
0 . 8 8 3 
0 . 8 8 0 
O . S B S 
0 . 8 8 0 
0 . 8 8 3 
0 . 8 8 0 
0 . 8 B 9 
0 . 8 8 3 
0 . 8 8 0 
0 . 8 8 2 
0 . 8 8 3 
0 . B B 3 
0 . B B 1 
0 . 8 8 1 
o . a e i 
0 . 8 8 0 
0 . 8 8 0 
0 . 8 8 1 
0 . 8 7 9 
0 . 8 7 8 
0 . 8 7 8 
0 . 8 7 9 
0 . 8 7 8 
0 . 8 7 8 
0 . 8 7 9 
0 . 8 7 9 
0 . 8 7 8 
0 . 8 7 7 
0 . 8 7 7 
0 . 8 7 8 
0 . 8 7 8 
0 . 8 7 8 
0 . 8 7 8 
0 . 8 7 8 
0 . 8 7 9 
0 . 8 7 8 
0 . 8 7 6 
0 . 8 7 8 
0 . 8 7 8 
0 . 8 7 9 
0 . 8 7 8 
0 . 8 7 7 
0 . 8 8 0 
0 . 8 7 9 
0 . 8 8 1 
0 . 8 8 0 
0 . 8 8 1 
0 . 8 7 9 
0 . 8 8 1 
0 . 8 7 8 
0 . 8 7 9 
0 . 8 7 9 
0 . 8 7 9 
0 . 8 8 3 
0 . 8 7 7 
0 . B 7 8 
0 . 8 8 1 
0 . B 8 1 
0 . 8 7 8 
0 . 8 8 1 
1 . 0 0 
1 . 2 7 
1 . 0 6 
1 . 1 9 
1 . 0 1 
1 . 1 8 
1 . 3 0 
1 . 0 5 
1 . 3 5 
1 . 2 9 
1 . 0 0 
1 . 0 7 
1 . 0 0 
1 . 3 3 
1 . 3 0 
1 . 3 5 
1 . 3 7 
. 3 3 
, 3 3 
, 2 7 
, 2 0 
18 
17 
1 . 2 1 
1 . 2 2 
1 . 1 1 
1 . 1 1 
0 . 9 9 
0 . 8 9 
0 . 9 6 
0 . 7 5 
0 . 9 1 
0 . 7 5 
0 . 7 7 
0 . 9 8 
0 . 5 5 
0 . 7 9 
0 . 6 5 
0 . 6 8 
0 . 6 7 
0 . 5 6 
0 . 5 0 
0 . 5 3 
0 . 7 0 
0 . 5 7 
0 . 5 7 
0 . 6 2 
0 . 3 7 
0 . 5 7 
0 . 7 2 
0 . 6 0 
0 . 8 0 
0 . 5 8 
0 . 5 9 
0 . 6 1 
0 . 6 5 
0 . 9 8 
0 . 0 0 
0 . 3 9 
0 . 6 6 
0 . 6 7 
0 . 8 5 
0 . 6 8 
0 . 8 3 
, 0 9 
, 8 9 
, 8 7 
. 6 9 
. 0 8 
0 . 9 6 5 
0 . 9 8 1 
0 . 9 8 3 
0 . 9 9 1 
0 . 9 9 1 
0 . 9 9 6 
0 . 9 9 7 
0 . 9 9 8 
0 . 9 9 9 
0 . 9 9 7 
0 . 9 9 9 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 8 
0 . 9 9 7 
0 . 9 9 2 
0 . 9 9 8 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 6 
0 . 9 9 7 
0 . 9 9 6 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 6 
0 . 9 9 5 
0 . 9 9 6 
0 . 9 9 7 
0 . 9 9 5 
0 . 9 9 7 
0 . 9 9 S 
0 . 9 9 6 
0 . 9 9 S 
0 . 9 9 5 
0 . 9 9 0 
0 . 9 9 5 
. 9 9 6 
, 9 9 7 
. 9 9 6 
, 9 9 7 
, 9 9 0 
. 9 9 8 
. 9 9 6 
. 9 9 6 
. 9 9 6 
. 9 9 9 
1 . 0 0 0 
1 . 0 0 0 


















, 9 9 9 
9 9 7 
9 9 8 
9 9 0 
9 9 6 
0 0 2 
9 9 7 
9 9 9 
9 9 7 
9 9 9 
0 0 0 
9 9 8 
9 9 7 
9 9 9 
0 0 2 
0 0 1 
0 . 9 9 8 
0 . 9 9 9 
1 . 5 0 
0 . 8 9 
1 . 0 5 
0 . 8 7 
1 . 1 3 
1 . 0 3 
1 . 2 5 
1 . 2 8 
1 . 3 6 
1 . 3 8 
1 . 3 7 
1 . 2 B 
1 . 0 0 
1 . 6 0 
1 . 0 1 
1 . 3 1 
1 . 2 8 
1 . 0 0 
1 . 1 9 
1 . 2 0 
1 . 2 7 
1 . 3 3 







1 . 0 2 
1 . 1 2 
0 . ,81 
, 7 0 
, 9 3 
SO 
, 8 7 
, 9 2 
0 . 8 8 
0 . 7 9 
0 . 8 3 
0 . 7 8 
0 . 9 0 
0 . 8 6 
0 . 9 5 
1 . 1 0 
0 . 9 8 
1 . 0 3 
0 . 8 9 
1 . 1 5 
0 . B 8 
1 . 1 5 
0 . 9 1 
0 . 8 6 
1 . 0 0 
0 . 8 3 
1 . 1 1 
1 . 0 3 
0 . 7 8 
1 . 2 B 
1 . 1 2 
1 . 2 3 
1 . 1 1 
1 . 3 0 
1 . 6 0 
1 . 0 2 
1 . 2 8 
1 . 0 5 
1 . 8 0 
0 . 8 3 
0 . 9 2 1 
0 . 9 3 9 
0 . 9 3 B 
0 . 9 0 6 
0 . 9 0 7 
0 . 9 5 0 
0 . 9 0 9 
0 . 9 5 1 
0 . 9 5 1 
0 . 9 5 0 
0 . 9 5 0 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 7 
0 . 9 0 7 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 7 
0 . 9 0 7 
0 . 9 0 6 
0 . 9 0 6 
0 . 9 0 6 
0 . 9 0 7 
0 . 9 O 6 
0 . 9 0 6 
0 . 9 0 6 
0 . 9 O 6 
0 . 9 0 6 
0 . 9 0 5 
0 . 9 0 6 
0 . 9 O 6 
0 . 9 0 6 
0 . 9 0 7 
0 . 9 0 6 
0 . 9 0 8 
0 . 9 0 7 
0 . 9 0 6 
0 . 9 0 6 
0 . 9 O 8 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 O 8 
0 . 9 0 7 
0 . 9 0 9 
0 . 9 5 1 
0 . 9 0 9 
0 . 9 0 7 
0 . 9 0 9 
0 . 9 0 9 
0 . 9 5 0 
0 . 9 5 1 
0 . 9 0 8 
0 . 9 5 0 
0 . 9 3 1 
0 . 9 5 2 
0 . 9 3 0 
0 . 9 0 9 
0 . 9 8 
0 . 8 0 
0 . 9 1 
0 . S 6 
0 . 9 6 
1 . 0 2 
1 . 2 1 
1 . 2 0 
1 . 2 2 
1 . 2 6 
1 . 3 1 
1 . 2 9 
1 . 3 2 
1 . 3 2 
1 . 2 7 
1 . 2 3 
1 . 1 7 
1 . 2 2 
1 . 1 7 
1 . 1 6 
1 . 1 0 
1 . 1 0 
1 . 0 5 
1 . 0 0 
1 .OO 
1 . 0 0 
0 . B 9 
0 . 9 2 
0 . 8 2 
0 . 8 7 
0 . 8 6 
0 . 7 9 
0 . 7 1 
0 . 7 0 
0 . 7 0 
0 . 6 9 
0 . 6 7 
0 . 6 3 
0 . 5 9 
0 . 6 6 
0 . 6 3 
0 . 6 2 
0 . 6 2 
0 . 6 6 
0 . 7 5 
0 . 6 0 
0 . 7 1 
0 . 6 7 
0 . 7 8 
0 . 6 7 
0 . 7 5 
0 . 6 9 
0 . 7 0 
0 . 7 2 
0 . 7 1 
0 . 7 0 
0 . 7 6 
0 . 6 5 
0 . 7 0 
O . B O 
0 . 9 3 
0 . 6 0 
0 . 8 2 
0 . 9 8 
0 . 9 1 






m i n c o e f f . H « n c o e f f . mean c o e f f . mean c o e f f . M a n c o e f f . 
Cnm] ! v a r . var . v a r . v a r . v a r . 
Bss B s p Bps Bpp B r r 
, 0 1 8 
, 0 3 8 
, 0 3 0 
. 0 O 0 
0 0 S 
, 0 0 3 
, 0 O 0 
, 0 O 6 
, 0 0 5 
, 0 0 5 
, 0 O 5 
, 0 0 7 
0 O 7 
. 0 0 5 
, 0 0 7 
, 0 5 1 
, 0 0 7 
, 0 O 7 
, 0 0 8 
, 0 0 7 
. 0 0 7 
, 0 0 7 
, 0 0 6 
, 0 O 6 
, 0 0 7 
, 0 0 7 
, 0 0 6 
. 0 0 7 
, 0 0 6 
. 0 O 7 
,ooe 
, 0 0 8 
. 0 0 8 
. 0 0 9 
. 0 0 8 
. 0 5 0 
, 0 O 9 
. 0 0 7 
, 0 5 0 
, 0 3 0 
, 0 5 8 
. 0 3 8 
. 0 5 3 
, 0 3 8 
. 0 5 3 
. 0 5 0 
. 0 5 6 
. 0 5 7 
. 0 5 8 
. 0 5 6 
. 0 5 8 
. 0 5 8 
. 0 3 9 
. 0 6 0 
. 0 6 8 
. 0 5 9 
. 0 6 1 
. 0 6 0 
. 0 6 1 
. 0 5 9 
. 0 6 8 
. 0 6 3 
, 0 6 0 
. 0 6 0 
. 0 6 7 
. 0 6 8 
. 0 6 8 
. 0 6 7 
. 0 6 2 
1 . 0 1 
0 . 7 6 
0 . 9 9 
1 . 8 0 
1 . 1 8 
1 . 0 9 
1 . 8 7 
1 . 8 7 
. 8 3 
, 5 5 
, 0 0 
0 3 
. 3 8 
, 0 5 
. 3 5 
, 3 9 
, 8 8 
1 . 8 5 
1 . 8 7 
1 . 3 7 
1 . 3 0 
1 . 1 1 
1 . 0 9 
1 . 0 5 
1 . 1 8 
0 . 9 6 







0 . 7 6 
0 . 6 6 
0 . 6 8 
. 6 8 
. 5 3 
. 7 1 
. 6 5 
. 5 8 
. 5 5 
. 7 8 
0 . 7 0 
0 . 0 3 
0 . 6 3 
0 . 5 0 
0 . 7 8 
0 . 6 1 
0 . 5 0 
O . O O 
0 . 6 5 
0 . 7 8 
0 . 5 9 
0 . 5 0 
0 . 5 7 
O . S B 
0 . 0 8 
0 . 0 7 
0 . 7 3 
0 . 7 3 
0 . 6 7 
0 . 1 1 
1 . 0 5 
1 . 8 0 
1 . 1 8 
0 . 6 0 
1 . 8 6 
1 . 1 7 
0 . 9 8 9 
0 . 9 5 8 
0 . 9 5 0 
0 . 9 5 9 
0 . 9 6 0 
0 . 9 6 0 
0 . 9 6 3 
0 . 9 6 5 
0 . 9 6 5 
. 9 6 0 
, 9 6 5 
. 9 6 3 
. 9 6 3 
. 9 6 0 
. 9 6 8 
. 9 5 6 
. 9 6 3 
0 . 9 6 0 
0 . 9 6 0 
. 9 6 0 
, 9 5 9 
, 9 5 9 
. 9 5 9 
, 9 5 8 
0 . 9 5 8 
0 . 9 5 7 
0 . 9 5 6 
0 . 9 5 7 
0 . 9 5 8 
0 . 9 5 7 
0 . 9 5 6 
0 . 9 5 6 
0 . 9 3 3 
0 . 9 5 5 
0 . 9 5 6 
0 . 9 5 0 
0 . 9 5 0 
0 . 9 5 5 
0 . 9 5 3 
0 . 9 3 O 
0 . 9 5 5 
0 . 9 5 3 
0 . 9 5 3 
0 . 9 3 3 
0 . 9 5 8 
0 . 9 3 8 
0 . 9 5 0 
0 . 9 3 0 
0 . 9 5 5 
0 . 9 5 3 
0 . 9 5 8 
0 . 9 5 8 
0 . 9 3 0 
0 . 9 5 8 
0 . 9 5 5 
. 9 5 0 
. 9 5 3 
. 9 5 8 
, 9 5 1 
. 9 5 8 
, 9 5 0 
0 . 9 5 5 
0 . 9 5 B 
0 . 9 5 3 
0 . 9 5 0 
0 . 9 0 7 
0 . 9 5 5 
0 . 9 5 1 
0 . 9 5 1 
0 . 8 3 
0 . 7 7 
0 . 7 5 
0 . 3 8 
0 . 6 5 
0 . 6 8 
0 . 8 8 
0 . 8 7 
0 . 8 7 
0 . 9 1 
0 . 9 3 
0 . 9 8 
0 . 9 9 
0 . 9 0 
0 . 8 3 
0 . 8 8 
0 . 8 5 
0 . 8 1 
0 . 8 8 
0 . 8 0 
0 . 7 0 
0 . 7 9 
0 . 6 8 
0 . 7 8 
0 . 5 6 
0 . 5 5 
0 . 0 7 
0 . 0 3 
0 . 3 0 
0 . 0 3 
0 . 0 3 
0 . 0 0 
0 . 3 8 
0 . 3 3 
0 . 8 6 
0 . 8 6 
0 . 8 0 
0 . 1 7 
0 . 8 6 
0 . 3 0 
0 . 8 0 
0 . 0 0 
0 . 8 1 
0 . 1 0 
0 . 30 
0 . 0 1 
0 . 8 0 
0 . 3 8 
0 . 3 5 
0 . 1 7 
0 . 0 8 
0 . 3 7 
0 . 3 9 
0 . 5 8 
0 . 8 3 
. 0 1 
,91 
, 7 9 
. 5 7 
,71 
,oe 
, 0 3 
0 . 0 9 
0 . 0 8 
0 . 0 9 
0 . 7 9 
0 . 6 0 
0 . 6 8 
0 . 0 7 
0 . 9 0 9 
0 . 9 8 8 
0 . 9 3 0 
0 . 9 3 7 
0 . 9 0 0 
0 . 9 3 9 
0 . 9 O 0 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 0 0 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 3 8 
0 . 9 0 0 
0 . 9 0 5 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 3 7 
0 . 9 3 7 
0 . 9 3 7 
0 . 9 3 7 
0 . 9 3 6 
0 . 9 3 7 
0 . 9 3 6 
0 . 9 3 5 
0 . 9 3 5 
0 . 9 3 5 
0 . 9 3 3 
0 . 9 3 0 
0 . 9 3 0 
0 . 9 3 3 
0 . 9 3 0 
0 . 9 3 8 
0 . 9 3 3 
0 . 9 3 0 
0 . 9 3 3 
0 . 9 3 3 
0 . 9 3 0 
0 . 9 3 0 
0 . 9 3 3 
0 . 9 3 8 
0 . 9 3 5 
0 . 9 3 3 
0 . 9 3 5 
0 . 9 3 3 
, 9 3 3 
. 9 3 0 
. 9 3 0 
. 9 3 3 
. 9 3 3 
. 9 3 6 
. 9 3 0 
0 . 9 3 8 
0 . 9 3 5 
0 . 9 3 7 
0 . 9 3 7 
0 . 9 3 5 
0 . 9 3 0 
0 . 9 3 6 
0 . 9 3 6 
0 . 9 3 0 
0 . 9 3 7 
0 . 9 3 5 
0 . 9 3 5 
0 . 9 3 8 
0 . 9 3 0 
0 . 9 3 5 
0 . 9 3 0 
0 . 6 0 
0 . 6 9 
0 . 9 0 
0 . 8 0 
0 . 9 8 
1 . 0 8 
1 . 8 5 
1 . 8 8 
18 
1 8 
. 8 6 
3 0 
31 






, 0 3 
1 0 
1 8 
0 . 9 5 
0 . 9 8 
0 . 9 8 
0 . 8 8 
0 . 8 3 
0 . 5 9 
0 . 5 0 
0 . 5 0 
0 . 6 9 
0 . 6 6 
0 . 6 5 
0 . 6 3 
0 . 0 9 
0 . 5 0 
0 . 0 0 
0 . 3 5 
0 . 3 6 
0 . 0 1 
0 . 3 6 
0 . 0 8 
0 . 0 8 
0 . 3 5 
0 . 0 6 
0 . 1 3 
0 . 3 7 
0 . 3 3 
0 . 0 8 
0 . 8 1 
0 . 0 0 
0 . 0 6 
0 . 0 9 
0 . 5 0 
0 . 3 8 
0 . 0 6 
0 . 3 1 
0 . 0 7 
0 . 5 3 
0 . 7 6 
0 . 5 7 
0 . 8 B 
0 . 6 6 
0 . 7 0 
0 . 7 0 
0 . 0 1 
0 . 5 8 
1 . 0 6 
0 . 6 3 
1 . 0 8 6 
1 . 0 3 9 
1 . 0 0 3 
1 . 0 5 0 
1 . 0 5 0 
1 . 0 6 0 
1 . 0 6 0 
1 . 0 6 3 
1 . 0 6 8 
1 . 0 6 0 
1 . 0 6 8 
1 . 0 6 0 
1 . 0 6 8 
1 . 0 6 8 
1 . 0 6 1 
1 . 0 5 7 
1 . 0 6 8 
1 . 0 6 0 
1 . 0 6 0 
1 . 0 6 0 
1 . 0 6 1 
1 . 0 6 1 
1 . 0 6 0 
1 . 0 6 1 
1 . 0 6 1 
1 . 0 6 0 
1 . 0 5 9 
1 . 0 6 0 
1 . 0 6 0 
1 . 0 5 9 
1 . 0 6 0 
1 . 0 6 0 
1 . 0 6 1 
1 . 0 6 0 
1 . 0 5 9 
1 . 0 5 9 
1 . 0 5 8 
1 . 0 5 7 
1 . 0 5 8 
0 6 0 
0 6 1 
0 6 0 
0 6 8 
0 6 1 
0 6 3 
0 6 1 
1 . 0 6 3 
0 6 0 
0 6 0 
0 6 0 
0 6 5 
0 6 0 
0 6 3 
1 . 0 6 0 
1 . 0 6 1 
1 . 0 6 8 
1 . 0 6 0 
1 . 0 6 1 
1 . 0 6 0 
1 . 0 6 0 
1 . 0 6 5 
1 . 0 6 6 
1 . 0 6 7 
1 . 0 6 6 
1 . 0 6 1 
1 . 0 6 3 
1 . 0 6 9 
1 . 0 6 1 
1 . 0 5 9 
0 . 9 9 
0 . 8 1 
1 . 1 9 
1 . 8 1 
0 . 9 8 
. 8 0 
15 
. 3 7 
. 0 0 
. 3 9 
. 5 3 
. 0 8 
. 5 3 
1 . 5 0 
1 . 0 0 
1 . 3 5 
1 . 3 8 
1 . 0 8 
1 . 1 9 
1 . 8 6 
1 . 8 0 
1 . 8 9 
1 . 1 6 
1 . 0 9 
1 . 8 5 
1 . 1 6 
0 . 9 0 
0 . 8 9 
0 . 9 8 
0 . 8 3 
0 . 8 3 
0 . 8 0 
0 . B 8 
0 . 8 1 
0 . 8 1 
0 . 6 8 
0 . 7 7 
0 . 5 6 
0 . 7 1 
0 . 8 5 
0 . 7 3 
0 . 8 6 
0 . 6 6 
0 . 8 8 
1 . 0 0 
0 . 6 3 
0 . 6 5 
0 . 9 0 
0 . 8 3 
0 . 6 8 
0 . 8 0 
1 . 1 1 
0 . 9 6 
0 . 8 1 
0 . 9 1 
0 . 7 6 
0 . 8 3 
0 . 6 8 
1 . 0 0 
0 . B 8 
0 . 9 6 
1 . 1 3 
0 . 8 0 
1 . 0 0 
0 . 9 9 
0 . 9 0 
0 . 8 1 
1 . 6 5 
1 . 3 1 
I 0 . 9 6 9 
! 0 . 9 B 8 
I 0 . 9 8 8 
I 0 . 9 9 8 
0 . 9 9 9 
1 . 0 0 8 
1 . 0 0 8 
1 . 0 0 3 
1 . 0 0 3 
1.002 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 8 
1 . 0 0 2 
1 . 0 0 8 
1 . 0 0 3 
1 . 0 0 2 
1 . 0 0 1 
1 . 0 0 1 
1 . 0 0 1 
1 . 0 0 1 
1 . 0 0 0 
1.000 
1.001 
1 . 0 0 0 
0 . 9 9 9 
1 . 0 0 0 
1 . 0 0 0 
0 . 9 9 9 
0 . 9 9 9 
0 . 9 9 9 
0 . 9 9 9 
I 0 . 9 9 9 
I 0 . 9 9 9 
! 0 . 9 9 9 
! 0 . 9 9 9 
I 0 . 9 9 8 
! 0 . 9 9 9 
! 1 . 0 0 0 
i 1 . 0 0 0 
I 0 . 9 9 9 
! 1 . 0 0 1 




I 1 . 0 0 8 
: 1.003 
: 1 . 0 0 8 
i 1 . 0 0 8 
i 1 . 0 0 3 
I 1 . 0 0 3 
: 1.003 
: 1.003 
: 1 . 0 0 8 
I 1 . 0 0 0 
! l.OOS 
: l . o o s 
i 1 . 0 0 3 
I 1 . 0 0 3 
: 1.000 
: 1.007 
! 1 . 0 0 3 
: l . o o s 
1 1.003 
; 1.005 
I 1 . 0 0 3 
: l . o o s 
0 . 6 O 
0 . 6 8 
0 . B 9 
0 . 8 6 
0 . 8 7 
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4 0 5 : l . 1 2 0 1 . 0 1 i 1 . 0 0 4 
4 1 0 i l . 1 2 3 1 . 1 9 1 1 . 0 0 5 
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4 6 5 : l . 1 3 8 1 . 2 4 1 . 0 0 4 
4 7 0 : l . 1 3 4 1 . 3 9 1 . 0 0 8 
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5 2 5 l . 131 1 . 0 0 1 . 0 0 7 
5 3 0 : l . 1 2 9 0 . 8 3 1 . 0 0 6 
5 3 5 l . 1 2 9 0 . 8 6 1 . 0 0 5 
5 4 0 l . 1 3 0 0 . 8 5 1 . 0 0 6 
5 4 5 l . 1 3 3 0 . 9 0 1 . 0 0 6 
5 5 0 l . 1 3 0 0 . 7 5 1 . 0 0 5 
3 5 5 l 131 0 . 6 9 1 . 0 0 4 
5 6 0 l . 1 3 1 0 . 7 3 1 . 0 0 6 
5 6 5 l 131 0 . 7 1 1 . 0 0 4 
5 7 0 l 131 0 . 7 0 1 . 0 0 4 
5 7 5 l 1 3 2 0 . 5 8 ! 1 . 0 0 4 
5 8 0 l 1 3 2 0 . 8 4 I 1 . 0 0 4 
5 8 5 l 1 3 3 0 . 6 0 : 1 . 0 0 0 
5 9 0 l 1 3 3 0 . 5 8 : 1 . 0 0 2 
5 9 5 l 1 3 5 0 . 5 8 : 1 . 0 0 0 
6 0 0 l 1 3 4 0 . 4 8 : 1 . 0 0 0 
6 0 5 l . 1 3 6 0 . 6 4 : 1 . 0 0 0 
6 1 0 l 1 4 0 0 . 9 9 ! 1 . 0 0 1 
6 1 5 l . 1 3 6 0 . B 4 : 1 . 0 0 1 
6 2 0 l . 141 0 . 8 1 : 1 . 0 0 2 
6 2 5 l . 1 4 0 0 . 4 6 ! 1 . 0 0 0 
6 3 0 l . 141 0 . 6 3 1 1 . 0 0 2 
6 3 5 l . 141 o . 7 i : 0 . 9 9 8 
6 4 0 l . 1 4 0 0 . 5 4 i 1 . 0 0 5 
6 4 5 ' l . 1 4 5 0 . 7 8 : 1 . 0 0 1 
6 5 0 l . 1 4 6 0 . 8 8 : 0 . 9 9 8 
6 5 5 : l . 1 4 3 0 . 7 5 f 1 . 0 0 0 
6 6 0 l . 1 4 5 0 . 3 8 : 1 . 0 0 1 
6 6 5 : l . 1 4 5 0 . 6 0 : 0 . 9 9 9 
6 7 0 : l . 1 4 3 0 . 7 8 : 1 . 0 0 0 
6 7 5 : l . 1 4 3 0 . 5 6 ! 0 . 9 9 7 
6 8 0 : l . 1 4 5 0 . 3 9 1 0 . 9 9 9 
6 8 5 ! l . 151 0 . 7 6 i 1 . 0 0 3 
6 9 0 : l . 1 5 5 o . 9 i : 1 . 0 0 1 
6 9 5 : l . 1 4 6 0 . 8 5 : 1 . 0 0 3 
7 0 0 ! l . 1 4 8 0 . 7 6 : 1 . 0 0 3 
7 0 5 : l . 1 4 4 l . o o : 0 . 9 9 9 
710 : l . 1 4 9 1 . 3 6 : 1 . 0 0 1 
7 1 3 ! l . 1 4 6 0 . 7 9 : 1 . 0 0 3 
7 2 0 ! l . 1 4 9 0 . 9 3 ! 1.001 
7 2 5 ! l . 1 4 6 0 . 3 2 1 0 . 9 9 6 
7 3 0 ( l . 1 4 7 1 . 1 0 ) 0 . 9 9 8 
B s p 
0 . 7 3 
0 . B 8 
0 . 5 9 
0 . 6 4 
0 . 3 9 
0 . B 7 
1 . 0 2 
1 . 0 2 
0 . 9 5 
0 . 9 1 
1 . 1 4 
1 . 0 7 
0 . 9 9 
0 . 8 8 
0 . 8 7 
0 . 9 1 
1 . 0 0 
0 . 9 2 
0 . 8 3 
0 . 8 9 
0 . 8 3 
0 . 7 2 
0 . 7 3 
0 . 7 5 
0 . 6 7 
0 . 6 7 
0 . 5 9 
1 . 0 0 
0 . 7 4 
0 . 6 7 
0 . 8 1 
0 . 8 3 
0 . 9 3 
0 . 8 4 
0 . 9 9 
0 . 7 3 
1 . 1 2 
1 . 1 4 
0 . 7 6 
0 . 6 5 
0 . 5 4 
0 . 5 2 
0 . 6 4 
0 . 5 5 
0 . 6 9 
0 . 3 9 
0 . 7 4 
0 . 4 9 
0 . 6 0 




















Bp 5 B p p B r r 
c o e f f . ! mean 
v a r . : 
0 . 9 7 9 
0 . 9 9 3 
0 . 9 9 3 
1 . 0 0 3 
1 . 0 0 2 
1 . 0 0 4 
1 . 0 0 5 
1 . 0 0 5 
1 . 0 0 4 
1 . 0 0 4 
1 . 0 0 3 
1 . 0 0 4 
1 . 0 0 4 
1 . 0 0 3 
1 . 0 0 4 
1 . 0 1 1 
1 . 0 0 4 
1 . 0 0 4 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 1 
1 . 0 0 1 
1 . 0 0 2 
1 . 0 0 1 
1 . 0 0 0 
1 . 0 0 0 
0 . 9 9 8 
0 . 9 9 8 
0 . 9 9 8 
0 . 9 9 9 
0 . 9 9 8 
0 . 9 9 9 
9 9 8 
9 9 8 
9 9 7 
9 9 7 
9 9 6 
9 9 8 
9 9 9 
1 . 0 0 0 
0 . 9 9 8 
0 0 0 
9 9 8 
0 0 0 
9 9 9 
0 0 0 
0 0 2 
0 0 3 
1 . 0 0 0 
1 . 0 0 1 
1 . 0 0 4 
1 . 0 0 1 
1 . 0 0 3 
1 . 0 0 2 
1 . 0 0 6 
1 . 0 0 6 
1 . 0 0 4 
1 . 0 0 3 
1 . 0 0 4 
1 . 0 0 6 
1 . 0 0 4 
1 . 0 1 2 
1 . 0 0 2 
1 . 0 0 4 
1 . 0 0 4 
1 . 0 0 6 
1 . 0 0 5 
1 . 0 0 3 
1 . 4 2 
0 . 8 2 
1 . 0 5 
1 . 0 3 
1 . 1 0 
1 . 3 2 
1 . 2 5 
1 . 3 2 
1 . 2 5 
1 . 2 8 
1 . 4 6 
1 . 4 7 
1 . 5 0 
1 . 3 7 
1 . 4 3 
1 . 3 4 
1 . 3 3 
. 2 7 
. 2 8 
. 2 2 
. 1 9 
. 19 
• I B 
. 0 9 
. 0 7 
0 . 9 6 
0 . 9 3 
0 . B 1 
0 . 9 4 
0 . 7 7 
0 . 7 5 
0 . 8 1 
0 . 7 1 
0 . 6 7 
0 . 7 1 
0 . 7 3 
0 . 7 7 
0 . 6 B 
0 . 7 4 
0 . 6 7 
0 . 6 8 
0 . 5 7 
0 . 5 4 
0 . 5 0 
0 . 7 6 
0 . 5 6 
0 . 6 0 
0 . 6 6 
0 . 5 9 
0 . 6 8 
0 . 7 0 
0 . 6 3 
0 . 6 4 
0 . 7 4 







0 . 8 7 




1 . 0 0 
0 . 8 3 
1 . 0 3 
. 0 7 7 
. 0 9 5 
1 . 0 9 4 
1 . 1 0 8 
1 . 1 0 8 
1 . 1 1 3 
1 . 1 1 5 
1 . 1 1 6 
1 . 1 1 6 
i . n : 
1 . 1 1 8 
1 . 1 1 5 
1 . 1 1 6 
1 . 1 1 7 
1 . 1 1 5 
1 . 1 0 9 
1 . 1 1 3 
1 1 4 
1 1 5 
1 I S 
1 1 6 
1 1 5 
1 . 1 1 4 
1 . 1 1 6 
1 1 5 
1 1 4 
1 1 6 
1 I S 
1 1 5 
1 1 4 
1 1 4 
1 1 5 
1 1 4 
1 . 1 1 4 
1 . 1 1 4 
1 1 3 
1 1 3 
1 1 4 
1 1 3 
1 1 5 
1 1 7 
1 . 1 1 5 
1 . 1 1 6 
1 I S 
1 1 8 
1 1 7 
1 1 7 
1 2 0 
1 1 9 
1 1 9 
1 1 8 
1 2 2 
121 
1 . 1 2 0 
1 . 1 1 7 
1 . 1 1 8 
1 . 1 1 6 
1 . 1 1 9 
1 . 1 1 9 
1 2 0 
121 
121 
1 2 5 
121 
1 1 9 
1 1 8 
1 2 2 
1 1 7 
121 
c o e f f . m e a n c o e f f 
v a r . 1 v a r . 
0.54 ! 1.033 0.50 
0.S3 : l . o s o 0.67 
0.85 : l.048 0.76 
0.92 : 1.059 0.81 
0.80 1 1.059 0.63 
1 .04 1 1.062 1 .02 
1.14 : l.064 1.05 
1.02 ! 1.065 1 .04 
1.20 : 1.064 1 .03 
1.39 : 1.063 1.13 
1.30 : 1.064 1.20 
1.39 : 1.065 1 .22 
1.29 : 1.06S 1.20 
1 .30 , 1.065 1 . 12 
1.26 1 1.063 1.11 
1 .30 1 .066 1 .10 
1.32 1.063 1.06 
1 .15 1.064 1 .00 
1.12 1.064 1 .02 
1.07 1 .064 0.97 
1.06 1.065 0.98 
0.98 1.063 0.92 
0.87 1.062 0.89 
0.96 1.063 0.90 
0.99 1.063 0.84 
0.97 1.062 0.81 
0.87 1.062 0.75 
0.81 1.063 0.72 
0.67 1.062 0.69 
0.63 1.062 0.64 
0.68 1.062 0.63 
0.72 1 .063 0.66 
0.60 1.062 0.58 
0.48 1.061 0.30 
0.54 1.062 0.61 
0.49 1.061 0.53 
0.65 1.061 0.67 
0.56 1.062 0.57 
0.58 1.062 0.63 
0.46 : 1.062 0.54 
0.39 1.063 0.47 
0.57 i 1.062 0 . 4 4 
0.54 : 1.063 0.47 
0.78 : 1 .062 0.53 
0.60 : 1.063 0.64 
o.60 : 1.063 0.49 
0.49 : 1.065 0.53 
0.63 : 1 .063 0.46 
0.35 : 1.066 0.50 
0.60 ! 1 .064 0.58 
0.47 ! 1.066 0.61 
o . 7 i : 1.068 0.66 
0.82 i 1.067 0.73 
0.80 ! 1.066 0.64 
0.70 : 1.066 0.40 
0.75 : 1.067 0.58 
0.B3 : 1.066 0.78 
o . 7 i : 1.066 0.66 
0.50 ! 1.066 0.60 
0.95 : 1.069 0.87 
o.7o : 1.071 0.69 
0.78 I 1.068 0.66 
1.33 : 1.072 0.80 
0.90 : 1.066 0.62 
0.76 ! 1.066 0.87 
0.94 : 1.06B 0.70 
0.94 i 1.069 0.81 
1.20 1 1.066 0.70 
0.83 1 1.066 0.71 . 
Bss 
WAV. 
[ n m ] : 
Bsp 
c o e f f , 
v a r . 
. 0 8 9 
. 1 0 7 
. 1 0 5 
. 1 1 3 
. 1 1 9 
. 1 8 8 
. 1 8 8 
. 1 8 3 
. 1 8 0 
. 1 8 3 
. 1 8 3 
. I S O 
. 1 8 3 
. 1 8 3 
. 1 8 5 
. 1 3 8 
. 1 8 6 
. 1 2 6 
. 1 S 6 
. 1 3 7 
. 1 8 8 
. 1 8 6 
. 1 8 7 
. 1 8 8 
. 1 8 6 
. 1 8 6 
. 1 3 7 
. 1 8 6 
. 1 8 5 
. 1 8 6 
. 1 8 8 
. 1 3 9 
. 1 2 8 
. 1 8 8 
. 1 8 9 
. 1 8 9 
. 1 8 9 
. 1 3 0 
. 1 3 1 
. 1 3 1 
. 1 3 8 
. 1 3 5 
. 1 3 7 
. 1 3 6 
. 1 3 6 
. 1 3 5 
. 1 3 8 
. 1 3 9 
. 1 3 9 
. 1 3 6 
. 1 3 9 
. 1 0 1 
. 1 0 0 
. 1 0 1 
. 1 0 8 
. 1 0 8 
. 1 0 8 
. 1 0 7 
. 1 0 7 
. 1 0 7 
. 151 
. 1 0 8 
. 1 5 0 
. 1 0 7 
. 1 0 9 
. 1 5 1 
. 1 0 9 
. 1 5 0 
, 1 0 6 
0 . 9 1 
0 . 6 0 
1 . 0 6 
1 . 0 0 
1 . 8 8 
1 . 0 5 






1 . 3 7 
1 . 0 3 
1 . 3 6 
l . S S 
1 . 8 0 
1 . 1 6 
1 . 1 8 
1 . 1 5 
1 . 1 0 
1 . 8 0 
1 . 0 7 
0 . 9 8 
0 . 9 5 
0 . 8 9 
0 . 9 6 
0 . 7 0 
0 . 8 9 
0 . 7 7 
0 . 7 0 
0 . 6 3 
0 . 0 6 
0 . 0 9 
0 . 6 0 
0 . 5 8 
0 . 6 S 
0 . 0 7 
0 . 0 9 









0 . 0 0 
0 . 1 0 
0 . 0 1 
o.oe 
0 . 6 0 
0 . 5 9 












0 . 7 8 
0 . 7 9 
0 . 3 9 
c o e f f , 
v a r . 
0 . 9 7 0 
0 . 9 8 8 
0 . 9 9 0 
0 . 9 9 8 
0 . 9 9 9 
1 . 0 0 3 
1 . 0 0 0 
1 . 0 0 5 
1 . 0 0 5 
1 . 0 0 0 
1 . 0 0 5 
1 .OOO 
l.OOO 
1 . 0 0 0 
1 . 0 0 8 
0 . 9 9 6 
1 . 0 0 3 
0 . 9 9 9 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
0 . 9 9 9 
0 . 9 9 9 
0 . 9 9 8 
0 . 9 9 9 
0 . 9 9 8 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 9 
0 . 9 9 5 
0 . 9 9 7 
0 . 9 9 5 
0 . 9 9 5 
0 . 9 9 0 
0 . 9 9 3 
0 . 9 9 3 
0 . 9 9 3 
0 . 9 9 3 
0 . 9 9 6 
9 9 0 
9 9 5 
9 9 6 
9 9 0 
9 9 8 
0 . 9 9 3 
0 . 9 9 8 
0 . 9 9 0 
0 . 9 9 0 
0 . 9 9 5 
9 9 3 
9 9 0 
9 9 0 
9 9 5 
9 9 3 
0 . 9 9 0 
0 . 9 9 1 
0 . 9 9 3 
0 . 9 9 1 
0 . 9 9 3 
0 . 9 9 5 
0 . 9 9 6 
0 . 9 9 5 
0 . 9 9 5 
0 . 9 9 5 
0 . 9 9 6 
0 . 9 9 0 
0 . 9 9 8 
0 . 9 9 0 
0 . 9 9 0 
1 . 2 5 
, 9 6 
, 7 8 
, 7 9 
1 5 
1 0 
1 . 0 3 
1 . 8 1 
1 . 3 1 
1 . 8 7 
1 . 3 6 
1 . S S 
1 . 3 0 
1 . 1 5 
1 . 1 3 
1 . 3 8 
1 . 8 6 
1 . 1 1 
1 . 0 7 
1 . 0 6 
1 . 1 8 
1 . 1 9 
1 . 0 0 
0 . 9 9 
0 . 8 0 
0 . 8 8 
0 . 9 6 





0 . 7 8 
0 . 7 8 
0 . 7 6 
0 . 6 6 
0 . 8 1 
0 . 6 3 
0 . 7 0 
0 . 8 S 
0 . 6 1 
0 . 7 7 
0 . 6 9 
0 . 7 1 
0 . 5 5 
0 . 5 7 
0 . 6 0 
, 5 3 
, 8 3 
, 7 3 
,51 
0 . 6 5 
0 . 8 6 
0 . 7 9 
1 . 0 5 
0 . , 6 7 
, 5 9 
, 9 8 
, 7 8 




0 . 8 6 
0 . 9 0 
1 . 5 0 
1 . 1 3 
0 . 7 0 
Bps Bpp 
c o e f f . 
v a r . 
c o e f f . 
v a r . 
0 . 9 6 0 
0 . 9 7 9 
0 . 9 7 9 
0 . 9 8 5 
0 . 9 8 6 
0 . 9 8 9 
0 . 9 8 9 
0 . 9 8 9 
0 . 9 9 0 
0 . 9 8 8 
0 . 9 8 9 
0 . 9 8 9 
0 . 9 S 9 
0 . 9 8 8 
0 . 9 9 0 
0 . 9 9 5 
0 . 9 8 9 
0 . 9 8 B 
0 . 9 8 8 
0 . 9 8 8 
0 . 9 8 8 
0 . 9 8 7 
0 . 9 8 6 
0 . 9 8 7 
0 . 9 8 7 
0 . 9 8 5 
0 . 9 8 6 
0 . 9 8 0 
0 . 9 8 3 
0 . 9 8 0 
0 . 9 8 0 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 8 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 5 
0 . 9 8 0 
0 . 9 8 6 
0 . 9 8 0 
0 . 9 8 6 
0 . 9 8 0 
0 . 9 8 7 
0 . 9 8 7 
0 . 9 8 7 
0 . 9 8 5 
0 . 9 8 7 
0 . 9 8 7 
0 . 9 9 0 
0 . 9 8 9 
0 . 9 8 7 
0 . 9 8 8 
0 . 9 8 9 
0 . 9 8 7 
0 . 9 8 7 
, 9 8 7 
, 9 8 8 
9 8 8 
, 9 9 1 
, 9 8 9 
, 9 9 3 
0 . 9 8 5 
0 . 9 9 8 
0 . 9 8 9 
0 . 9 9 1 
0 . 7 1 
0 . 8 7 
0 . 9 8 
0 . 9 1 
1 . 8 0 
1 . 1 5 
1 . 8 9 
1 . 3 8 
1 . 0 3 
1 . 0 7 
1 . 5 3 
1 . 0 8 
1 . 0 8 
1 . 0 0 
1 . 3 3 
1 . 3 8 
1 . 3 0 
1 . 8 7 
1 . 3 6 
1 . 8 9 
1 . 3 8 
1 . S 7 
1 . 1 0 
1 . 1 9 
1 . 1 7 
1 . 1 0 
0 . 8 7 
0 . 8 0 
0 . 7 9 
0 . 8 3 
0 . 8 1 
0 . 9 0 
0 . 7 0 
0 . 7 5 
0 . 7 7 
0 . 7 0 
0 . 6 6 
0 . 7 8 
0 . 7 3 
0 . 5 3 
0 . 3 8 
0 . 5 9 
0 . 5 3 
0 . 6 3 
0 . 6 8 
0 . 7 8 
0 . 7 8 
0 . 6 7 
0 . 6 9 
0 . 6 6 
0 . 6 2 
0 . 6 0 
1 . 0 5 
0 . 6 7 
0 . 8 7 
0 . 8 0 
1 . 1 2 
0 . 8 0 
0 . 6 5 
0 . 9 1 









. 0 9 1 
. 0 9 0 
. 0 8 9 
. 0 8 6 
1 . 0 9 1 
1 . 0 9 8 
1 . 0 9 3 
1 . 0 9 5 
1 . 0 9 3 
1 . 0 8 8 
1 . 0 9 0 
1 . 0 8 9 
1 . 0 9 1 
1 . 0 9 0 
1 . 0 0 8 
1 . 0 6 7 
1 . 0 7 0 
0 8 5 
0 8 0 
0 8 8 
0 9 0 
0 9 8 
1 . 0 9 8 
1 . 0 9 0 
1 . 0 9 8 
1 . 0 9 0 
1 . 0 9 3 
1 . 0 9 1 
1 . 0 9 0 
1 . 0 8 5 
1 . 0 9 8 
1 . 0 9 0 
1 . 0 9 0 
1 . 0 8 9 
1 . 0 9 0 
1 . 0 8 8 
1 . 0 8 9 
1 . 0 9 0 
1 . 0 8 9 
1 . 0 8 9 
l . o e e 
1 . 0 8 9 
1 . 0 8 8 
1 . 0 8 8 
1 . 0 8 8 
1 . 0 8 7 
1 . 0 8 6 
1 . 0 8 6 
1 . 0 8 5 
1 . 0 8 0 
1 . 0 8 6 
1 . 0 8 6 
1 . 0 8 7 
1 . 0 8 7 
1 . 0 8 9 
1 . 0 8 8 
1 . 0 9 1 
1 . O B B 
1 . 0 8 7 
1 . 0 8 9 
1 . 0 8 9 
1 . 0 9 1 
1 . 0 9 0 
1 . 0 8 9 
1 . 0 9 0 
1 . 0 9 3 
1 . 0 8 9 
1 . 0 B 9 
1 . 0 9 1 
0 . B 6 
0 . 9 8 
0 . 9 5 
1 . 0 8 
0 . 8 0 
1 . 1 0 
1 . 0 0 
1 . 2 2 
1 . S S 
1 . 3 0 
1 . 3 8 
1 . 2 8 
1 . 1 7 
1 . 2 1 
1 . 2 7 
1 . 2 3 
1 . 1 5 
1 . 2 0 
1 . 1 6 
1 . 0 0 
1 . 0 7 
1 . 0 8 
0 . 9 0 
1 . 0 0 
1 . 0 2 
0 . 8 5 
0 . 7 3 
0 . 6 6 
0 . 5 0 
0 . 8 8 
0 . 7 8 
0 . 6 7 
0 . 6 3 
0 . 6 7 
0 . 0 7 
0 . 3 7 
0 . 0 3 
0 . 5 7 
0 . 0 0 
0 . 3 0 
0 . 0 8 
0 . 5 0 
0 . 0 3 
0 . 3 9 
0 . 6 8 
0 . 5 9 
0 . 6 3 
0 . 8 1 
0 . 8 0 
0 . 5 7 
0 . 6 8 
0 . 8 0 
0 . 7 7 
0 . 6 0 
0 . 0 0 
0 . 6 7 
0 . 8 2 
1 . S I 
0 . 0 5 
0 . 6 7 
0 . 8 8 
0 . 8 6 
0 . 7 5 
0 . 8 1 
0 . 6 7 
B r r 





1 . 0 1 7 
1 . 0 3 5 
1 . 0 3 6 
l . O O O 
1 . 0 0 7 
1 . 0 5 0 
1 . 0 3 1 
1 . 0 5 3 
1 . 0 5 8 
1 . 0 5 1 
1 . 0 5 8 
1 . 0 5 2 
1 . 0 5 2 
1 . 0 5 2 
1 . 0 5 8 
1 . 0 5 2 
1 . 0 3 2 
1 . 0 5 1 
1 . 0 5 1 
1 . 0 5 1 
1 . 0 3 2 
1 . 0 5 0 
1 . 0 5 0 
1 . 0 5 1 
1 . 0 5 0 
1 . 0 0 9 
1 . 0 0 9 
1 . 0 0 9 
1 . 0 O 9 
1 . 0 0 8 
1 . 0 0 9 
l . O O S 
1 . 0 0 8 
l . O O S 
1 . 0 0 7 
1 . 0 0 7 
1 . 0 0 8 
1 . 0 0 8 
1 . 0 0 9 
1 . 0 0 9 
1 . 0 3 0 
1 . 0 5 0 
1 . 0 5 8 
1 . 0 5 0 
1 . 0 5 1 
1 . 0 5 0 
1 . 0 5 8 
1 . 0 5 3 
1 . 0 5 3 
1 . 0 5 1 
1 . 0 3 3 
1 . 0 5 O 
I . O S O 
1 . 0 5 3 
1 . 0 5 3 
1 . 0 5 3 
1 . 0 5 0 
1 . 0 5 0 
1 . 0 5 3 
1 . 0 5 5 
1 . 0 5 7 
1 . 0 5 6 
1 . 0 5 9 
1 . 0 3 6 
1 . 0 5 6 
1 . 0 3 6 
1 . 0 5 S 
1 . 0 5 7 
1 . 0 5 5 
0 . 7 8 
0 . 7 5 
0 . 8 9 
0 . 8 9 
1 . 0 6 
1 . 0 6 
1 . 0 8 
1 . 2 0 
1 . 2 3 
1 . 8 6 
1 . 3 6 
1 . 3 7 
1 . 8 9 
1 . 8 0 
1 . 8 2 
1 . 2 1 
1 . 1 8 
1 . 1 3 
1 . 1 8 
1 . 0 9 
1 . 1 1 
1 . 1 3 
0 . 9 9 
0 . 9 9 
0 . 9 0 
0 . 8 9 
0 . 8 8 
0 . 7 0 
0 . 6 9 
0 . 7 7 
0 . 7 6 
0 . 7 0 
0 . 6 1 
0 . 6 2 
O . S B 
0 . 3 3 
0 . 3 6 
0 . 3 5 
0 . 3 2 
0 . 0 9 
0 . 3 9 
0 . 3 0 
0 . 0 7 
0 . 5 0 
0 . 5 B 
0 . 5 0 
0 . 6 0 
0 . 5 9 
0 . 6 3 
0 . 0 0 
0 . 5 8 
0 . 3 9 
0 . 7 5 
0 . 6 3 
0 . 6 0 














- 1 5 " / 0 5 " B I D I R E C T I O N A L A B S O L U T E S P E C T R A L R E F L E C T A N C E F A C T O R S 
B a t Bmp B p c Bpp ! B r r i 
: UIAV. 
m e a n C O e f f . mean c o e f f . m e a n c o e f f . m e a n c o e f f : mean c o e f f . : 
Cnm] v a r . v a r . v a r . var . 1 v a r . 1 
i 3 9 0 1 . 0 8 0 1 . 7 8 0 . 9 3 5 0 . 8 6 1 0 . 9 3 2 1 . 0 9 1 . 0 2 2 1 . 1 3 1 0 . 9 9 8 1 . 0 5 i 
i 3 9 5 1 1 . 1 0 7 0.73 0 . 9 7 3 0 . 5 2 ! 0 . 9 5 2 0 . 7 9 1 . 0 3 9 1 . 1 9 1 1 . 0 1 8 o . 7 o : 
; ooo 1 . 100 1 . 0 0 0 . 9 7 8 0 . 7 6 ' 0 . 9 5 1 1 . 1 9 1 . 0 3 9 O . S B ! 1 . 0 1 7 0 . 8 2 : 
: 0 0 5 1 . 1 1 5 1.12 0 . 9 8 1 0 . 9 0 ! 0 . 9 3 7 1 . 8 7 1 . 0 0 9 0 . 9 5 1 1 . 0 8 6 0 . 9 7 ! 
! 0 1 0 1 . 1 1 8 1 . 0 9 0 . 9 8 3 0 . 9 6 0 . 9 6 0 1 . 2 0 1 . 0 5 1 0 . 7 9 ! 1 . 0 2 8 0 . 9 6 ! 
i 0 1 5 1 . 1 2 8 1 . 18 0 . 9 8 7 1 . 0 0 . 0 . 9 6 2 1 . 8 0 1 . 0 5 6 1 . 1 7 1 1 . 0 3 8 l . o s : 
! 0 2 0 1 .122 1 . 1 9 0 . 9 8 6 1 . 1 0 0 . 9 6 0 1 . 0 6 1 . 0 5 7 1 . 0 0 ! 1 . 0 3 1 1.12 : 
i 0 2 5 1 . 1 8 0 1 . 0 8 0 . 9 8 8 1 . 3 3 ' 0 . 9 6 3 1 . 3 3 1 . 0 5 8 1 . 8 0 ! 1 . 0 3 3 l . 8 8 : 
: 030 1 . 1 2 8 1 . 0 5 0 . 9 8 9 1 . 2 6 0 . 9 6 1 1 . 0 6 1 . 0 5 9 1 . 2 7 1 1 . 0 3 3 1 . 3 0 i 
! 0 3 5 1 . 1 2 3 1 . 0 0 0 . 9 8 7 1 . 1 5 0 . 9 6 0 1 . 0 0 1 . 0 5 7 1 . 2 6 1 1 . 0 3 2 l . 2 5 : 
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1 . 1 1 8 
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121 
1 . 1 2 6 
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1 . 7 8 
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1 . 3 1 
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0 . B 6 9 
0 . 8 6 7 
0 . 8 7 4 
0 . 8 7 5 
0 . 8 7 8 
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0 . 8 7 9 
0 . 8 7 8 
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0 . 8 7 4 
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0 . 8 7 3 
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0 . 8 7 1 
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0 . 8 7 1 
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0 . 8 7 0 
0 . 8 7 1 
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0 . 8 7 0 
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0 . 8 7 0 
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1 . 6 5 
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1 . 6 4 
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1 . 6 8 
1 . 8 5 
1 . 8 0 
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1 . 7 4 
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1 . 6 6 
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1 . 7 1 
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0 . 8 3 4 
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0 . 8 3 0 
0 . 8 3 0 
0 . 8 2 8 
0 . B 2 8 
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1 . 6 2 
1 . 6 7 
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1 . 9 5 
1 . 9 4 
2 . 1 2 
2 . 0 0 
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1 . 9 5 
1 . 9 9 
1 . 9 4 
1 . 9 1 
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1 . 8 2 
1 . 8 4 
1 . 8 2 
1 . 9 3 
1 . 7 5 
1 . 6 4 
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1 . 7 2 
1 . 5 6 
1 . 6 1 
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1 . 5 6 
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1 . 4 4 
1 . 2 9 
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1 . 3 4 
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1 . 3 0 
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1 . 4 3 
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0 . 9 5 6 
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0 . 9 5 5 
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0 . 9 5 4 
0 . 9 5 3 
0 . 9 5 4 
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1 . 8 9 
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1 . 6 6 
1 . 6 6 
1 . 7 3 
1 . 9 2 
1 . 9 2 
1 . 9 4 
1 . 9 4 
1 . 9 8 
1 . 9 7 
2 . 0 3 
2 . 0 1 
1 . 9 4 
1 . 9 5 
1 . 9 1 
1 . 8 8 
1 . 8 3 
1 . 8 7 
1 . 8 9 
1 . 8 3 
1 . 8 4 
1 . 8 7 
1 . 9 4 
1 . 8 1 
1 . 7 4 
1 . 6 8 
1 . 7 2 
1 . 6 9 
1 . 6 4 
1 . 6 5 
1 . 6 0 
1 . 5 4 
1 . 5 9 
1 . 6 0 
1 . 5 6 
1 . 5 3 
1 . 5 9 
1 . 3 8 
1 . 5 1 
1 . 6 7 
1 . 5 6 
1 . 5 7 
1 . 5 3 
1 . 4 2 
1 . 5 7 
1 . 6 3 
1 . 6 2 
1 . 6 1 
1 . 8 3 
1 . 7 4 
1 . 7 4 
1 . 5 3 
1 . 5 9 
1 . 6 3 
1 . 6 5 
1 . 8 1 
1 . 7 8 
1 . 7 2 
1 . 9 0 
1 . 7 6 
1 . 8 3 
1 . 2 6 
1 . 9 9 
1 . 4 8 
1 . 8 9 
1 . 9 9 
1 . 8 8 
B s s 
W A V . I 
mean c o e f f , 
CnmJ I v a r . 
I 
3 9 0 
3 9 5 
4 0 0 
4 0 5 
4 1 0 
4 1 5 
4 2 0 
4 2 5 
4 3 0 
4 3 5 
4 4 0 
4 4 5 
4 5 0 
4 5 5 
4 6 0 
4 6 5 
4 7 0 
4 7 5 
4 8 0 
4 8 5 
4 9 0 
4 9 5 
5 0 0 
5 0 5 
5 1 0 
5 1 5 
5 2 0 
5 2 5 
5 3 0 
5 3 5 
5 4 0 
5 4 5 
5 5 0 
5 5 5 
5 6 0 
5 6 5 
5 7 0 
5 7 5 
5 8 0 
S B S 
5 9 0 
5 9 5 
6 0 0 
6 0 5 
6 1 0 
6 1 5 
6 2 0 
6 2 5 
6 3 0 
6 3 5 
6 4 0 
6 4 5 
6 5 0 
I 6 5 5 
I 6 6 0 
I 6 6 5 
: 6 7 0 
I 6 7 5 
I 6 8 0 
! 6 8 5 
I 6 9 0 
I 6 9 5 
! 7 0 0 
! 7 0 5 
! 7 1 0 
! 7 1 5 
I 7 2 0 
I 7 2 5 
! 7 3 0 
0 . 9 3 4 
0 . 9 5 7 
0 . 9 5 3 
0 . 9 6 0 
0 . 9 6 5 
0 . 9 6 6 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 6 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 7 1 
0 . 9 6 6 
0 . 9 6 7 
0 . 9 6 6 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 4 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 7 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 6 
0 . 9 6 6 
0 . 9 6 5 
0 . 9 6 4 
0 . 9 6 6 
0 . 9 6 7 
0 . 9 6 5 
0 . 9 6 7 
0 . 9 6 6 
0 . 9 6 8 
0 . 9 6 7 
0 . 9 6 7 
0 . 9 6 8 
0 . 9 6 9 
0 . 9 6 7 
0 . 9 7 0 
0 . 9 6 9 
0 . 9 7 2 
0 . 9 6 9 
0 . 9 7 0 
0 . 9 7 1 
0 . 9 7 3 
0 . 9 6 9 
0 . 9 7 5 
0 . 9 7 3 
0 . 9 7 0 
0 . 9 6 9 
0 . 9 7 2 
0 . 9 7 3 
9 7 4 
9 7 3 
9 7 1 
9 7 5 
9 7 7 
9 7 7 
976 
9 7 2 
14 
, 2 6 
. 0 8 
13 
3 4 
1 . 3 1 
1 . 3 6 
1 . 3 6 
1 . 5 2 
1 . 5 9 
1 . 5 4 
1 . 6 0 
1 . 6 2 
1 . 5 6 
1 . 3 8 
1 . 3 3 
1 . 4 4 
1 . 4 8 
1 . 4 5 
1 . 4 5 
1 . 2 4 
1 . 3 7 
1 . 2 1 
1 . 1 8 
1 . 2 0 
1 . 1 8 
1 . 1 6 
0 . 9 9 
0 . 9 4 
0 . 9 3 
0 . 7 9 
0 . 9 7 
0 . 7 8 
0 . 8 0 
0 . 7 5 
, 7 8 
, 7 7 
, 6 6 
. 7 6 
, 6 7 
0 . 9 7 0 
0 . 6 3 
0 . 7 5 
0 . 5 5 
0 . 7 3 
0 . 6 7 
0 . 8 5 
0 . 8 2 
0 . 8 2 
0 . 5 9 
0 . 2 9 
0 . 3 9 
0 . 4 7 
0 . 5 5 
0 . 8 4 
0 . 9 3 
0 . 8 8 
0 . 6 0 
0 . 9 8 
0 . 5 0 
0 . 6 5 
0 . 6 5 
0 . 4 7 
0 . 3 4 
0 . 9 1 
0 . 8 1 
1 . 0 3 
0 . 9 3 
1 . 4 9 
1 . 5 6 
Bsp B p s 
c o e f f . mean 
v a r . I 
c o e f f , 
v a r . 
0 . 8 7 7 
0 . 8 9 0 
0 . 8 9 1 
0 . 8 9 4 
0 . 8 9 8 
, 9 0 0 
, 9 0 0 
, 9 0 1 
, 8 9 9 
B 9 9 
, 9 0 0 
, 8 9 9 
, 8 9 9 
, 9 0 0 
0 . 8 9 7 
0 . 8 9 2 
8 9 7 
, 8 9 6 
, 8 9 5 
, 8 9 4 
8 9 4 
. 8 9 4 
. 8 9 3 
, 8 9 3 
. 8 9 4 
0 . B 9 1 
0 . 8 9 1 
0 . 8 9 1 
0 . 8 9 1 
0 . 8 9 0 
0 . 8 9 1 
0 . 8 9 0 
0 . 8 9 0 
0 . 8 8 9 
0 . 8 8 9 
0 . 8 8 8 
0 . 8 8 8 
0 . 8 8 7 
0 . 8 8 7 
0 . 8 8 6 
0 . 8 8 B 
, 8 8 5 
, 8 8 5 
, 8 8 8 
, 8 8 7 
, 8 8 6 
. 8 8 6 
, 8 8 7 
, 8 8 5 
, 8 8 6 
, 8 8 4 
0 . 8 8 6 
0 . 8 8 5 
0 . 8 8 4 
0 . 8 8 7 
0 . 8 8 3 
, 8 8 6 
, 8 8 4 
8 8 0 
II 
, 8 8 1 
, 8 8 3 
0 . 8 8 2 
0 . 8 8 2 
0 . 8 8 7 
0 . 8 8 2 
0 . 8 8 7 
0 . 8 8 1 
0 . 8 8 4 
0 . 6 3 
1 . 0 5 
0 . 9 2 
0 . 8 0 
0 . 9 6 
0 . 8 6 
1 . 2 0 
1 . 3 1 
1 . 2 5 
1 . 4 9 
1 . 3 4 
1 . 2 4 
1 . 3 7 
. 3 0 
. 1 6 
. 1 4 
. 1 9 
, 2 5 
. 19 
. 2 2 
, 11 
, 0 7 
, 0 0 
1 . 0 1 
1 . 1 0 
1 . 0 0 
0 . 9 8 
0 . 8 4 
0 . 8 6 
0 . 8 3 
0 . 7 8 
0 . 8 0 
0 . 8 1 
0 . 6 0 
0 . 6 7 
0 . 6 8 
0 . 8 8 
0 . 6 9 
0 . 5 4 
0 . 7 5 
0 . 5 3 
0 . 7 2 
0 . 5 9 
0 . 7 2 
0 . 8 3 
0 . 7 4 
0 . 4 7 










0 . 8 7 
1 . 0 9 
1 . 1 0 
0 . 8 3 
0 . 6 7 
0 . 8 7 
0 . 9 5 
1 . 1 0 
1 . 0 2 
0 . 5 4 
0 . 5 2 
0 . 8 5 
0 . 8 4 3 
0 . 8 6 9 
0 . 8 6 3 
0 . 8 7 2 
0 . B 7 2 
0 . 8 7 3 
0 . B 7 2 • 
0 . 8 7 3 
0 . 8 7 2 
0 . 8 7 1 
0 . 8 7 1 
0 . 8 7 1 
0 . 8 7 0 
0 . 8 7 1 
0 . 8 7 1 
0 . B 7 6 
0 . 8 7 0 
0 . 8 7 0 
0 . 8 6 9 
0 . 8 6 9 
0 . 8 6 9 
0 . 8 6 8 
0 . 8 6 7 
0 . B 6 B 
0 . 8 6 7 
0 . 8 6 6 
0 . 8 6 5 
0 . 8 6 4 
0 . 8 6 5 
0 . 8 6 4 
0 . 8 6 5 
0 . 8 6 4 
0 . 8 6 4 
0 . 8 6 4 
0 . 8 6 2 
0 . 8 6 2 
0 . 8 6 3 
0 . 8 6 2 
0 . 8 6 2 
0 . 8 6 4 
0 . 8 6 5 
0 . 8 6 3 
0 . 8 6 3 
0 . 8 6 1 
0 . 8 6 3 
0 . B 6 2 
0 . 8 6 3 
0 . B 6 3 
0 . 8 6 3 
0 . 8 6 2 
0 . 8 6 4 
0 . 8 6 3 
0 . 8 6 5 
0 . 8 6 1 
0 . 8 6 2 
. 8 6 3 
. 8 6 4 
. 8 6 2 
. 8 6 1 
. 8 6 1 
. 8 6 5 
0 . B 6 4 
0 . 8 7 0 
0 . 8 6 0 
0 . 8 6 1 
0 . 8 6 2 
0 . 8 6 5 
0 . 8 5 9 
0 . 8 6 5 
1 . 6 0 
1 . 0 7 
0 . 8 9 
1 . 1 9 
1 . 3 6 
1 . 3 5 
1 . 4 4 
1 . 3 7 
1 . 5 5 
1 . 4 5 
1 . 5 1 
1 . 5 2 
1 . 4 6 
1 . 6 4 
1 . 4 2 
1 . 4 3 
1 . 3 6 
1 . 3 5 
1 . 3 7 
1 . 3 4 
1 . 3 8 
1 . 3 6 
1 . 1 6 
1 . 1 3 
1 . 2 8 
1 . 0 7 
1 . 0 1 
1 . 1 9 
1 . 0 3 
1 . 0 3 
0 . 9 5 
0 . 9 2 
0 . B 9 
0 . 9 1 
0 . 8 4 
0 . 7 8 
0 . 6 5 
0 . 8 0 
0 . 6 8 
0 . 5 4 
0 . 6 2 
0 . 8 4 
0 . 7 5 
0 . 7 2 
0 . 6 0 
0 . 7 7 
0 . 6 4 
0 . 8 1 
0 . 6 7 
0 . 8 3 
0 . 6 2 
0 . 6 3 
0 . 7 6 
0 . 5 5 
0 . 8 1 
. 5 3 
. 7 0 
. 5 6 
. 5 5 
. 5 1 
. 7 6 
0 . 5 5 
0 . 7 6 
1 . 5 0 
O . B S 
0 . 8 6 
0 . 7 9 
0 . 4 7 
0 . 9 1 
B p p B r r 
c o e f f . 
v a r . 
mean c o e f f . 
v a r . 
0 . 9 6 B 
0 . 9 8 7 
0 . 9 9 1 
0 . 9 9 9 
0 . 9 9 9 
1 . 0 0 1 
1 . 0 0 3 
1 . 0 0 4 
1 . 0 0 5 
1 . 0 0 3 
1 . 0 0 6 
1 . 0 0 2 
1 . 0 0 5 
1 . 0 0 5 
1 . 0 0 5 
0 . 9 9 9 
1 . 0 0 5 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 4 
1 . 0 0 4 
1 . 0 0 3 
1 . 0 0 4 
1 . 0 0 4 
1 . 0 0 3 
1 . 0 0 2 
1 . 0 0 3 
1 . 0 0 1 
1 . 0 0 3 
1 . 0 0 1 
1 . 0 0 2 
1 . 0 0 3 
1 . 0 0 2 
1 . 0 0 3 
1 . 0 0 4 
1 . 0 0 4 
1 . 0 0 5 
1 . 0 0 4 
1 . 0 0 5 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 4 
1 . 0 0 6 
1 . 0 0 5 
1 . 0 0 6 
1 . 0 0 5 
1 . 0 0 3 
1 . 0 0 5 
1 . 0 0 7 
1 . 0 0 5 
1 . 0 0 5 
1 . 0 0 4 
1 . 0 0 7 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 5 
1 . 0 0 6 
1 . 0 0 6 
1 . 0 1 0 
1 . 0 0 7 
1 . 0 0 4 
1 . 0 0 2 
1 . 0 0 9 
1 . 0 0 9 
1 . 0 0 5 
1 . 3 7 
1 . 2 5 
1 . 3 9 
1 . 0 1 
1 . 2 8 
1 . 2 5 
1 . 5 6 
1 . 6 7 
1 . 4 5 
1 . 6 1 
1 . 6 4 
1 . 6 0 
1 . 6 2 
1 . 6 5 
1 . 3 9 
1 . 5 5 
1 . 5 5 
1 . 5 0 
1 . 4 1 
1 . 4 3 
1 . 4 4 
1 . 3 4 
1 . 3 4 
1 . 3 3 
1 . 5 1 
1 . 2 2 
1 . 1 3 
1 . 0 3 
0 . 9 7 
0 . 9 8 
1 . 0 0 
1 . 0 9 
0 . 8 2 
0 . 9 3 
0 . 8 9 
0 . 9 4 
0 . 7 7 
0 . 9 5 
0 . 7 5 
0 . 8 8 
0 . 7 1 
0 . 9 3 
0 . 9 5 
0 . 8 7 
0 . 6 9 
0 . 7 0 
0 . 6 6 
0 . 6 0 
0 . 3 0 
0 . 6 0 
0 . 6 5 
0 . 7 5 
1 . 0 9 
0 . 9 4 
1 . 0 0 
1 . 0 4 
0 . 8 6 
1 . 0 4 
1 . 2 9 
0 . 9 3 
1 . 6 2 
1 . 2 1 
1 . 2 9 
0 . 7 0 
1 . 4 7 
1 . 2 6 
1 . 3 9 
1 . 3 4 
0 . B 4 
0 . 9 0 5 
0 . 9 2 6 
0 . 9 2 5 
0 . 9 3 1 
0 . 9 3 4 
0 . 9 3 5 
0 . 9 3 5 
0 . 9 3 6 
0 . 9 3 5 
0 . 9 3 5 
0 . 9 3 5 
0 . 9 3 4 
0 . 9 3 5 
0 . 9 3 5 
0 . 9 3 4 
0 . 9 3 4 
0 . 9 3 4 
0 . 9 3 4 
0 . 9 3 3 
0 . 9 3 3 
0 . 9 3 3 
0 . 9 3 2 
0 . 9 3 2 
0 . 9 3 3 
0 . 9 3 3 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 3 0 
0 . 9 2 9 
0 . 9 3 0 
0 . 9 3 0 
0 . 9 2 9 
0 . 9 3 0 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 3 0 
0 . 9 3 0 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 3 2 
0 . 9 3 0 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 3 2 
0 . 9 3 0 
0 . 9 3 2 
0 . 9 3 1 
0 . 9 3 2 
0 . 9 3 0 
0 . 9 2 9 
0 . 9 3 0 
0 . 9 3 2 
0 . 9 3 2 
0 . 9 3 3 
0 . 9 3 1 
0 . 9 3 2 
0 . 9 3 1 
0 . 9 3 4 
0 . 9 3 0 
0 . 9 3 1 
-30°/-45» BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS 
Bss Bsp Bps Bpp : Brr 
: WAV. 
mean c o e f f . mean c o e f f . mean c o e f f . mean c o e f f . : mean c o e f f . 
: tnmj var . var . var . var . ! va 
: 390 0.997 1.24 0.908 1 .05 0.901 1 .08 1 .032 l .01 : 0.960 0. 90 : 
! 395 1.015 0.95 0.938 0.55 0.919 1.10 1.05B o.9i : 0.982 0. 72 : 
1 400 1.011 0.93 0.932 0.81 0.980 1 .00 1.057 1 .30 1 0.980 0. 91 : 
i 405 1.019 0.91 0.939 1.26 0.925 1.22 1 .064 1.35 : 0.987 1. 06 : 
' 410 1.019 1 . IS . 0.941 1.09 0.989 1 .26 1.065 l .08 : 0.988 0. 98 : 
: 415 1.022 1 .03 0.944 0.86 0.988 1.16 1.069 1.1B ! 0.991 0. 91 : 
: 420 ' l . o a i 0.94 : 0.944 1 .14 0.986 1 .31 1 .071 i .17 : 0.991 1. oo : 
: 425 1 .083 l . u : 0.946 1.81 0.987 1 .47 1 .071 1.26 : 0.992 1. 12 ; 
! 430 1 .080 1.21 0.944 1 .36 0.926 1 .35 1 .071 l .48 : 0.990 1. 17 : 
: 435 1 .021 1 .25 0.944 1 .23 0.925 1 .32 1 .068 1.45 ! 0.990 1. 18 : 
: 440 1.021 1.11 0.945 1 .23 0.926 1 . 4 B 1 .073 l. 30 : 0.991 1. 1  ; 
: 4 4 5 1.020 1.33 0.943 1.21 0.986 1 .47 1.069 l .42 i 0. 9B9 1. 15 : 
: 450 1.021 1 .16 0.943 1.33 0.986 1 .46 1 .071 l .40 : 0.990 1. 14 : 
i 455 1.082 1. 13 0.943 1.32 0.926 1 .42 1 .071 1 .35 . 0.991 1. 11 : 
: 460 1 .083 1 .22 0.941 1.15 0.986 1.3B 1 .070 l .32 : 0.990 1. 09 ; 
1 465 1 .027 1 .29 0.936 1.14 0.931 1.43 1 .066 1 . 17 0.990 1. 06 : 
I 470 1.023 1 .21 0.942 1 .20 0.986 1 .34 1 .070 1 .42 i 0.990 1. 06 
: 475 1.083 1.17 0.939 1.35 0.926 1.37 1 .070 1.23 0.990 1. 09 , 
I 480 1.080 1 .26 0.938 1 .02 0.924 1 .23 1 .072 l .31 : 0.989 1. 03 
: 485 1 .082 1.17 0.939 1.01 0.924 1.35 1 .067 1.55 ' 0.988 0. 99 : 
1 490 1 .081 1.09 0.938 1.09 0.923 1 .39 1 .071 1.18 : 0.988 0. 96 
! 495 1 .022 1 .17 0.938 1.23 0.923 1 .27 1 .070 1 . 19 0.9B8 1. 08 
: soo 1 .023 1 .08 0.937 0.98 0.923 1.15 1 .071 1 .09 0.989 0. 95 
1 505 1.025 0.93 0.937 0.98 0.923 1.20 1.072 0.98 0.989 0. 89 
: s i o 1 .024 1.03 0.937 1.01 0.923 1 .20 1 .070 1 .10 0.989 0. 90 
: 515 1 .024 0.86 0.935 0.B9 0.921 1.06 1.070 1.10 0.988 0. 81 
: 580 1.026 0.70 0.935 0.88 0.982 0.88 1 .070 1.10 0.988 0.73 
: 585 1.025 0.76 0.935 0.79 0.921 0.90 1 .070 0.96 0.988 0. 75 
1 530 1.026 0.87 0.936 0.69 0.919 0.86 1 .072 1 .06 0.988 0. 74 
: 535 1.026 0.79 0.933 0.69 0.918 0.86 1.071 1 .02 0.987 0. 74 
: 540 1 .086 0.67 0.933 0.66 0.919 0.81 1 .070 1.09 0.987 0.68 
i 545 1.086 0.73 0.934 0.66 0.919 0.70 1 .069 0.B7 0.987 0. 63 
: 350 1.086 0.69 0.934 0.65 0.919 0.70 1 .074 0.83 0.988 0. 66 
: 555 1.027 0.76 0.932 0.72 0.919 0.70 1 .072 0.92 0.987 0. 66 
: 560 1 .026 0.63 0.932 0.69 0.919 0.69 1.070 1 .13 0.987 0. 62 
; 565 1 .086 0.55 0.930 0.60 0.917 0.64 1.070 0.87 0.986 0. 51 
! 570 1.027 0.61 0.931 0.61 0.917 0.66 1.073 0.37 0.987 0. 52 
: 375 1 .027 0.75 0.989 0.44 0.917 0.67 1.076 0.77 0.987 0. .60 
: 580 1.088 0.66 0.931 0.46 0.917 0.63 1.075 0.65 0.9B8 0. 52 
: 585 1.028 0.66 0.931 0.60 0.917 0.54 1.074 0.67 0.987 0. 51 
1 590 1.030 0.29 0.933 0.49 0.919 0.66 1.071 0.79 0.988 0. 38 
: 595 ! 1.028 0.30 0.930 0.40 0.918 0.67 1.072 0.94 0.987 0. 38 
1 600 1.030 0.76 0.988 0.53 0.918 0.54 1 .076 0.48 0.9B8 0 48 
1 605 1.030 0.45 0.989 0.60 0.916 0.49 1 .074 0.68 0.987 0. 51 
: 610 1 .031 0.75 0.931 0.72 0.919 0.55 1.072 1.00 0.988 0 58 
: 615 : 1.031 0.59 0.92B 0.42 0.918 0.40 1.075 0.67 0.988 0 47 
1 620 1.034 0.73 0.929 0.63 0.919 0.59 1.076 0.99 0.9B9 0 69 
: 685 I 1.034 0.63 0.989 0.63 0.918 0.61 1.077 0.75 0.990 0 37 
1 630 1 .033 0.56 0.928 0.64 0.920 0.54 1.075 0.84 0.989 0 57 
: 635 1 1.038 0.46 0.989 0.36 0.918 0.46 1 .080 0.78 0.990 0 44 
! 640 1.032 0.81 0.989 0.68 0.919 0.63 1.079 0.60 0.990 0 60 
! 645 ! 1.035 0.56 0.931 0.45 0.981 0.68 1.075 0.91 0.990 0 54 
! 650 1 .036 0.67 0.929 0.92 0.981 0.71 1.078 0.84 0.991 0 70 
! 655 t 1.034 0.84 . 0.927 0.75 0.983 0.98 1.079 0.90 0.991 0 72 
1 660 ! 1.037 0.73 0.930 0.47 0.981 0.81 1.075 0.87 0.991 0.56 
! 665 ! 1.038 0.73 0.927 0.77 1 0.920 0.63 1.074 0.74 0.990 0 60 
' 670 1 1.036 0.64 0.930 0.39 0.921 0.70 1.075 0.65 0.991 0 57 
! 675 ! 1.038 0.77 ' 0.987 0.93 ! 0.917 0.95 1 1.078 0.84 0.9B9 0 78 
I 680 1 1.03B 1 .09 0.988 0.64 0.919 0.69 • 1.074 0.96 0.990 0 73 
1 685 : i.039 0.90 1 0.929 0.80 : 0.921 0.79 ! 1.076 1.02 0.991 0 76 
1 690 1 1-04O 0.81 ! 0.933 0.95 ! 0.91B 0.88 i 1.076 1 .35 0.992 0 87 
! 695 ; i.041 1.09 ! 0.929 1 .02 ! 0.919 0.65 ! 1.081 1.12 ' 0.992 0 83 
: 7oc> 1 .045 0.78 . 0.92B 1.14 1 0.984 0.61 1 1.086 1.20 . 0.996 0 .81 
! 705 : t.040 0.93 1 0.931 1.19 i 0.919 0.77 i 1.075 1.01 ! 0.991 0 .86 
: 71 o i 1.041 0.80 : 0.987 0.65 1 0.988 0.69 ! 1.079 l . U 0.992 0 .68 
: 715 1 1.046 1.10 : 0.989 0.37 ! 0.918 0.73 1 1.080 1.04 1 0.993 0 .66 
! 720 : 1.038 0.28 ! 0.932 0.88 ! 0.91B 1.34 i 1.079 0.82 : 0.992 0 .65 
! 785 1 1.041 0.75 1 0.929 0.66 ! 0.980 0.73 1 1.074 1.56 1 0.991 0 .75 
! 730 i 1.038 0.59 ! 0.920 
1 
1.48 ! 0.984 0.73 ! 1.088 0.96 ! 0.991 0.85 
W A V . 
[ n m ] 
Bss B s p B p s B p p B r r 
m e a n c o e f f . 
v a r . 
m e a n c o e f f . 1 mean c o e f f . 
v a r . v a r . 
m e a n c o e f f . 
v a r . 
m e a n c o e f f . 
v a r . 
3 9 0 
3 9 3 
4 0 0 
4 0 5 
4 1 0 
4 1 5 
4 2 0 
4 2 5 
4 3 0 
4 3 5 
4 4 0 
4 4 5 
4 5 0 
4 5 5 
4 6 0 
4 6 5 
4 7 0 
4 7 5 
4 B 0 
4 B 5 
4 9 0 I 
4 9 5 : 
5 0 0 : 
5 0 5 i 
5 1 0 1 
5 1 5 ! 
520 : 
525 : 
5 3 0 ! 
535 : 
5 4 0 I 
5 4 5 I 
5 5 0 : 
555 : 
5 6 0 : 
5 6 5 : 
5 7 0 : 
575 i 
s e o i 
5 B 5 ! 
590 ! 
5 9 5 : 
6 0 0 I 
605 : 
6 1 0 I 
6 1 5 ! 
6 2 0 ! 
625 I 
6 3 0 ! 
635 I 
6 4 0 ! 
I 6 4 5 I 
I 650 ! 
! 655 I 
I 6 6 0 I 
: 6 6 5 I 
i 6 7 0 I 
I 675 I 
! 6 6 0 I 
I 6 6 3 I 
I 690 I 
I 693 ! 
I 7 0 0 I 
! 703 I 
: 7 i o i 
! 715 I 
I 720 ! 
I 723 I 
I 730 ! 
1 . 0 5 9 
1 . 0 7 6 
1 . 0 7 3 
1 . 0 6 4 
1 . 0 6 7 
1 . 0 9 0 
1 . 0 9 0 
1 . 0 9 2 
1 . 0 9 0 
1 . 0 9 0 
1 . 0 9 2 
1 . 0 9 2 
1 . 0 9 4 
1 . 0 9 3 
1 . 0 9 5 
1 . 0 9 9 
1 . 0 9 5 
1 . 0 9 5 
1 . 0 9 4 
1 . 0 9 5 
1 . 0 9 5 
1 . 0 9 3 
1 . 0 9 4 
1 . 0 9 4 
1 . 0 9 6 
1 . 0 9 5 
1 . 0 9 4 
1 . 0 9 4 
1 . 0 9 3 
1 . 0 9 4 
1 . 0 9 6 
1 . 0 9 6 
1 . 0 9 5 
1 . 0 9 7 
1 . 0 9 8 
1 . 0 9 6 
1 . 0 9 8 
1 . 0 9 8 
1 . 0 9 8 
1 . 0 9 8 
1 . 0 9 9 
1 . 0 9 9 
1 0 0 
1 0 0 
1 0 3 
1 0 1 
1 0 0 
1 . 1 0 4 
1 . 1 0 4 
1 . 1 0 3 
, 1 0 7 
, 1 1 0 
1 0 9 
, 1 0 7 
, 1 0 6 
, 1 1 0 
1 . 1 1 0 
1 . 1 0 9 
1 . 1 1 1 
1 . 1 0 8 
1 . 1 1 6 
1 . 1 1 0 
1 . 1 1 3 
1 . 1 1 0 
1 . 1 1 6 
1 . 1 1 4 
1 . 1 1 2 
1.113 
1.121 
0 . 6 3 
1 . 4 0 
0 . 9 9 
1 . 2 3 
1 . 1 2 
1 . 2 1 
1 . 1 4 
1 . 3 9 
1 . 2 7 
1 . 4 7 
1 . 5 5 
1 . 4 2 
1 . 4 3 
1 . 3 7 
1 . 3 5 
1 . 4 4 
1 . 2 8 
1 . 3 0 
1 . 3 0 
1 . 2 7 
1 . 2 8 
1 . 1 9 
1 . 2 0 
1 . 1 8 
1 . 0 9 
1 . 1 2 
1 . 0 2 
0 . 9 6 
0 . 8 3 
0 . 7 3 
0 . 9 1 
0 . 8 4 
0 . 6 2 
0 . 7 4 
0 . 7 5 
0 . 5 4 
0 . 6 3 
0 . 6 4 
0 . 7 4 
0 . 7 1 
0 . 4 5 
0 . 6 1 
0 . 4 5 
0 . 7 9 
0 . 6 4 
0 . 7 4 
0 . 7 2 
0 . 7 0 
0 . 6 5 







0 . 6 8 
0 . 6 8 
0 . 6 6 
0 . 9 1 
0 . 9 8 
1 . 2 4 
0 . 8 4 
0 . 7 6 
0 . 7 3 
1 . 1 3 
0 . 9 9 
0 . 9 1 
0 . 6 2 
0 . 9 4 3 
0 . 9 6 6 
0 . 9 6 8 
0 . 9 7 8 
0 . 9 7 9 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 8 4 
0 . 9 8 4 
0 . 9 8 3 
0 . 9 8 4 
0 . 9 8 4 
0 . 9 6 3 
0 . 9 B 4 
0 . 9 8 2 
0 . 9 7 6 
0 . 9 6 2 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 0 
0 . 9 7 9 
0 . 9 7 8 
0 . 9 7 9 
0 . 9 7 8 
0 . 9 7 8 
0 . 9 7 7 
0 . 9 7 6 
0 . 9 7 3 
0 . 9 7 6 
0 . 9 7 3 
0 . 9 7 5 
0 . 9 7 4 
0 . 9 7 5 
0 . 9 7 4 
0 . 9 7 3 
0 . 9 7 3 
0 . 9 7 3 
0 . 9 7 1 
0 . 9 7 3 
0 . 9 7 2 
0 . 9 7 2 
0 . 9 7 2 
0 . 9 7 3 
0 . 9 7 2 
0 . 9 7 1 
0 . 9 7 1 
0 . 9 7 0 
0 . 9 7 1 
0 . 9 7 3 
0 . 9 7 1 
0 . 9 7 0 
0 . 9 7 3 
0 . 9 7 5 
0 . 9 7 1 
0 . 9 7 0 
0 . 9 6 9 
, 9 7 2 
, 9 7 0 
, 9 7 1 
, 9 7 1 
, 9 7 5 
, 9 7 1 
, 9 6 9 
, 9 6 6 
, 9 6 9 
, 9 7 4 
. 9 6 6 
0 . 9 7 2 
0 . 9 7 0 
0 . 8 7 
0 . 7 3 
0 . 7 3 
0 . 9 5 
0 . 9 5 







1 . 2 6 
1 . 2 4 
1 . 1 6 
1 . 1 7 
1 . 0 9 
1 . 2 4 
1 . 1 0 
1 . 1 2 
1 . 1 2 
1 . 1 5 
0 . 9 7 
0 . 8 7 
0 . 9 3 
0 . 8 7 
0 . 8 0 
0 . 7 5 
0 . 8 9 
0 . 9 0 
0 . 7 4 
0 . 7 8 
0 . 7 2 
0 . 6 9 
0 . 7 1 
0 . 7 4 
0 . 8 0 
0 . 5 9 






0 . 8 1 
0 . 6 2 
0 . 4 8 
0 . 7 0 
0 . 6 7 
0 . 5 4 
0 . 4 4 
, 7 9 
, 8 4 
, 7 0 
. 61 
, 4 3 
0 . 4 3 
1 . 1 5 
0 . 7 5 
0 . 7 1 
0 . 7 1 
0 . 9 7 
1 . 0 6 
1 . 0 0 
0 . 6 2 
0 . 9 3 
0 . 7 7 
0 . 9 6 
1 . 0 4 
0 . 9 5 6 
0 . 9 7 8 
0 . 9 7 1 
0 . 9 6 2 
0 . 9 8 4 
0 . 9 8 7 
0 . 9 8 4 
0 . 9 8 6 
0 . 9 8 4 
0 . 9 8 6 
0 . 9 8 7 
0 . 9 8 5 
0 . 9 8 6 
0 . 9 8 5 
0 . 9 6 6 
0 . 9 9 2 
0 . 9 8 7 
0 . 9 8 7 
0 . 9 8 5 
0 . 9 8 5 
0 . 9 8 5 
0 . 9 8 4 
0 . 9 8 5 
0 . 9 8 3 
0 . 9 6 4 
0 . 9 8 2 
0 . 9 8 3 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 0 
0 . 9 7 9 
0 . 9 8 0 
0 . 9 8 0 
0 . 9 8 0 
0 . 9 7 9 
0 . 9 7 9 
0 . 9 8 0 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 8 3 
0 . 9 6 2 
0 . 9 8 4 
0 . 9 7 8 
0 . 9 8 2 
0 . 9 8 1 
0 . 9 8 4 
0 . 9 8 2 
0 . 9 8 4 
0 . 9 8 3 
0 . 9 8 5 
0 . 9 8 3 
0 . 9 8 5 
0 . 9 8 4 
0 . 9 6 3 
0 . 9 8 4 
0 . 9 8 2 
0 . 9 B 3 
0 . 9 8 7 
0 . 9 8 5 
0 . 9 8 7 
0 . 9 8 7 
0 . 9 8 2 
0 . 9 8 7 
0 . 9 8 7 
0 . 9 8 7 
0 . 9 9 0 
0 . 9 9 
0 . 6 3 
0 . 9 8 
1 . 0 7 
1 . 3 0 
1 . 2 4 
1 . 2 7 
1 . 4 1 
1 . 3 2 
1 . 3 8 
1 . 3 9 
1 . 4 5 
1 . 4 0 
1 . 3 7 
1 . 3 2 
1 . 3 2 
1 . 3 2 
1 . 3 5 
1 . 2 9 
1 . 3 5 
1 . 3 0 
1 . 3 3 
1 . 1 7 
1 . 0 3 
1 . 0 2 
0 . 9 7 
0 . 8 4 
0 . 8 8 
0 . 9 0 
9 0 
, 7 3 
7 5 
, 7 7 
, 6 3 
6 9 
, 7 0 
0 . 7 0 
0 . 5 6 
0 . 6 2 
0 . 5 2 
0 . 5 0 
0 . 6 4 
0 . 6 3 
0 . 7 1 
0 . 5 7 
0 . 5 4 
0 . 5 5 
0 . 5 1 
0 . 5 8 




















1 . 0 7 6 
1 . 0 9 5 
1 . 0 9 6 
1 . 1 0 8 
1 . 1 1 0 
1 . 1 1 3 
1 . 1 1 5 
1 . 1 1 6 
1 . 1 1 9 
l . U B 
1 . 1 1 9 
1 . 1 1 8 
1 . 1 1 9 
1 . 1 2 1 
1 . 1 1 9 
1 . 1 1 3 
1 . 1 2 1 
1 . 1 1 9 
1 . 1 1 8 
1 . 1 1 9 
1 . 1 2 0 
l . U B 
l . U B 
1 . 1 1 9 
1 . 1 2 0 
1 . 1 1 9 
1 . 1 1 7 
1 . 1 1 8 
1 . 1 1 9 
1 . 1 1 7 
1 . 1 1 9 
1 . 1 1 8 
, 1 2 0 
, 1 1 9 
1 . 1 2 0 
1 . 1 2 0 
1 . 1 1 9 
1 . 1 1 9 
1 . 1 2 0 
1 . 1 2 1 
1 . 1 2 3 
1 . 1 2 1 
1 . 1 2 2 
1 . 1 2 1 
. 1 2 2 
. 1 2 0 
. 1 2 4 
. 1 2 1 
1 . 1 2 3 
I 1 . 1 2 4 
I 1 . 1 2 5 
! 1 . 1 2 4 
I 1 . 1 2 4 
i 1 . 1 2 4 
I 1 . 1 2 4 
: 1 . 1 2 4 
! 1 . 1 2 7 
I 1 . 1 2 5 
I 1 . 1 2 2 
! 1 . 1 2 6 
! 1 . 1 2 5 
I 1 . 1 2 6 
I 1 . 1 3 0 
I 1 . 1 2 6 
1 2 6 
1 . 1 3 2 
1 . 1 2 7 
1 . 1 2 2 





0 . 6 9 
1 . 16 
0 . 6 5 
0 . 9 0 
0 . 9 3 
1 . 0 4 
1 . 2 9 
1 . 2 8 
1 . 2 4 
1 . 3 8 
1 . 5 2 
1 . 3 6 
1 . 3 7 
1 . 4 7 
1 . 2 7 
1 . 1 7 
1 . 2 4 
1 . 2 3 
1 . 1 6 
1 . 1 7 
1 . 1 7 
1 . 3 5 
1 . 1 6 
1 . 1 7 
1 . 1 2 
0 . 9 7 
0 . 8 8 
0 . 9 0 
0 . 8 5 
0 . 6 8 
0 . 8 4 
0 . 5 9 
0 . 9 3 
0 . 8 7 
0 . 9 0 
0 . 4 6 
0 . 6 9 
0 . 6 1 
0 . 7 0 
0 . 7 5 
0 . 5 8 
0 . 5 2 
0 . 3 5 
0 . 4 8 
0 . 4 3 
0 . 6 4 
0 . 5 9 
0 . 6 9 
0 . 8 1 
0 . 7 9 
0 . 9 7 
0 . 8 0 
1 . 0 2 
0 . 8 3 
0 . 7 2 
. 1 0 
. 7 0 
. 8 4 
. 6 6 
. 0 4 
. 6 7 
. 8 3 
. 4 3 
. 9 1 
. 4 0 
1 . 4 4 
1 . 1 4 
0 . 8 1 
0 . 5 0 
! 1 
1 . 0 0 9 
1 . 0 3 0 
1 . 0 2 7 
1 . 0 3 8 
1 . 0 4 0 
1 . 0 4 4 
1 . 0 4 3 
1 . 0 4 5 
1 . 0 4 4 
1 . 0 4 4 
1 . 0 4 5 
1 . 0 4 5 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 5 
1 . 0 4 6 
1 . 0 4 5 
1 . 0 4 5 
1 . 0 4 5 
1 . 0 4 5 
1 . 0 4 4 
1 . 0 4 4 
1 . 0 4 4 
1 . 0 4 4 
1 . 0 4 3 
1 . 0 4 3 
1 . 0 4 2 
1 . 0 4 2 
1 . 0 4 2 
1 . 0 4 3 
1 . 0 4 2 
1 . 0 4 2 
1 . 0 4 2 
1 . 0 4 3 
1 . 0 4 3 
1 . 0 4 2 
1 . 0 4 2 
1 . 0 4 3 
1 . 0 4 3 
1 . 0 4 4 
1 . 0 4 3 
1 . 0 4 4 
1 . 0 4 4 
1 . 0 4 5 
1 . 0 4 2 
1 . 0 4 4 
1 . 0 4 4 
1 . 0 4 6 
1 . 0 4 5 
1 . 0 4 6 
1 . 0 4 7 
1 . 0 4 8 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 7 
1 . 0 4 6 
1 . 0 4 7 
1 . 0 4 7 
1 . 0 4 7 
1 . 0 3 1 
1 . 0 4 6 
1 . 0 5 0 
0 4 7 
1 . 0 4 9 
1 . 0 5 2 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 9 
- 3 0 " / 0° B I D I R E C T I O N A L A B S O L U T E S P E C T R A L R E F L E C T A N C E F A C T O R S 
B s s B s p : B p c. B p p ! B r r : 
: W A V . 
m e a n c o e f f . 1 m e a n c o e f f . m e a n c o e f f . ! m e a n c o e f f . , m e a n c o e f f . 1 
! Cnm3 v a r . ! v a r . v a r . ! v a r . v a r . ! 
! 390 : l .067 0.93 . 0 . 934 1 .38 0 . 9 6 5 0.B4 ! 1 .051 1 .47 1 .009 0 . 9 0 ! 
! 395 ! 1 .086 0.94 ! 0 . 9 7 5 0 . 26 0 . 984 0.79 . 1 .081 1 .12 . 1 .031 0 . 6 4 : 
: ooo : l . 085 1 . 15 0 . 9 7 3 0 . 7 0 0 . 9 7 9 1 .01 1 . 079 0 . 8 8 1 .029 0 . 8 5 : 
: 405 : l . 095 1 .12 ! 0 . 982 0.91 ' 0 .991 0 . 9 5 : l .091 0 .51 1 .040 0 . 7 2 i 
. 410 l . 0 9 9 1 . 05 0 . 9 8 6 0 . 8 5 0.994 1 . 14 l .092 0 . 8 6 1 .043 0 . B 5 : 
: 415 : l . 120 3 . 1 8 ! 0 . 9 9 0 0 . 7 8 0 . 9 9 3 1 . 16 : l .098 1 .03 1 .050 0 . 9 3 : 
: 420 l . 106 1 . 3 5 0 . 989 0.99 0.994 1 .36 l .098 1 .01 1 .047 0 . 9 8 : 
! 425 : l . 107 1 . 3 5 ! 0 . 992 1 .08 0 . 9 9 5 1 .41 , l . 101 1 .23 1 .049 l .08 : 
1 430 l . 106 1 .86 0.991 1 .10 0 . 9 9 3 1 . 45 l .102 1.07 1.048 1 . 06 ! 
! 435 ' l . 107 1 .32 0 . 9 9 0 1 .23 0.994 1 . 5 3 l . 101 1 .17 1 .046 1.13 : 
440 l . 106 1 .36 0 .991 1 .09 0.994 1 . 37 l .102 1 .24 1 .048 l . 07 : 
445 . l . 107 1 . 37 0 . 9 9 0 1. 13 0.994 1 . 37 l . 101 1 . 16 1 .048 l . u : 
450 l . 10B 1 . 3 7 0 . 9 9 0 1 .14 0 . 9 9 6 1.49 l . 101 1 . 16 1 .049 1.13 : 
455 l . 109 1.28 0 . 9 9 0 1 .03 0 . 9 9 5 1 .42 l . 101 1 .19 1 . 049 l .06 : 
460 l . 106 1 .17 0 . 9 8 9 0 . 9 6 0 . 9 9 6 1 .41 l . 101 1 .04 1 .048 l . 05 : 
465 l . 1 1 3 1 .19 0 . 9 8 3 1 . 00 1 .001 1 .30 1 . 097 1 .08 1 . 049 l .08 : 
. 470 l . 110 1.08 0 . 9 8 9 1 .04 0 . 9 9 6 1 . 33 1 . 103 1.01 1 .050 0 . 9 6 : 
475 l . 108 0 . 9 6 0 . 9 8 7 1.07 0 . 9 9 6 1 .31 1 . 100 1 .09 1 .046 0.99 ! 
4S0 l . 108 1 .09 0 . 9 8 7 1 . 00 0.995 1 .33 1 .102 0 . 9 3 1 .048 0.93 : 
465 l . 109 1 .08 0 . 9 8 5 1 .04 0.995 1 .21 1 .101 0 . 9 7 1 .047 0 . 9 4 : 
490 l .110 1.11 0 . 9 6 6 0 . 9 0 0.994 1 .24 1 . 101 0 . 9 3 1.048 0 . 9 6 ! 
495 l . 109 0 . 9 6 0 . 9 8 5 0.91 0 .991 1 .27 1 . 100 1 .00 1 .046 0 . 9 0 1 
500 l . 107 0 . 8 5 0 . 9 6 5 1 .00 0.99? 1 .16 1 .099 0 . 9 6 1 .046 0 . 9 0 1 
503 l . 108 1 . 03 0 . 9 8 5 0 . 9 3 0 . 9 9 3 1 . 06 1 . 100 0 . 94 1 .047 0 . 9 0 : 
510 l . 108 1 .01 0 . 9 8 5 0 . 8 7 0 . 9 9 3 1 .04 1 . 101 1 . 00 1.047 0 . 8 6 : 
515 l . 108 0.94 0 . 9 8 4 0 . 8 2 0 .991 1 . 12 1 . 100 0 . 7 9 1 . 046 0 . 8 2 : 
520 l .109 0 . 8 9 0 . 9 8 3 0 .84 0.991 0 . 9 3 1 . 099 0 . 6 8 1 .046 0 . 7 3 : 
525 l . 110 0.97 0 . 9 8 2 0.66 0 . 9 9 0 0 .94 1 .098 0 . 6 3 1 .045 0.66 i 
530 l . 110 0 . 8 9 0 . 9 8 3 0 . 6 9 0 . 9 9 0 0 . 9 3 1 . 099 0 . 7 7 1 .045 0.66 : 
535 l . 109 0 .54 0.981 0 .71 0 . 9 6 9 0 . 8 3 1 .100 0 . 6 0 1 .045 0 . 5 8 : 
540 l .110 0 . 7 2 0 . 9 8 2 0 . 6 5 0 . 9 9 0 0 . 7 3 1 . 101 0 . 6 8 1 .046 0 . 5 4 : 
545 l . 108 0 . 5 5 0 . 982 0 . 6 6 0 . 9 6 9 0 . 7 9 1 . 1 0 0 0 . 5 9 1 .045 o . s e : 
550 l . 108 0 . 7 7 0 . 9 8 2 0 . 7 3 0 . 9 9 0 0 . 7 9 1 .099 0 . 5 0 1 .045 0 . 5 9 : 
555 l . 108 0 . 7 5 0 . 9 8 0 0 . 6 6 0 . 9 8 9 0 . 7 7 1 .098 0 . 4 5 1 .043 0 . 5 2 : 
560 l . 109 0 . 7 3 0 . 9 8 0 0 .71 0 . 9 8 8 0 . 6 5 1 .099 0 . 4 7 1.044 0 . 4 9 : 
565 i . 108 0 .41 0 . 9 7 9 0 . 3 5 0 . 9 8 7 0 . 6 7 1 . 097 0 . 4 7 1 .043 0.43 : 
570 l . 110 0 . 2 7 0 . 9 6 0 0 . 6 9 0 . 9 8 6 0 . 4 6 1 .098 0 . 5 2 1 .044 0 . 3 8 : 
375 l . 1 0 9 0 . 6 5 0 . 9 7 8 0 . 5 5 0 . 9 6 8 0 . 6 8 . 1 . 099 0 . 5 2 1 . 044 0 . 3 8 : 
580 l . 112 0.74 0 . 9 8 0 0 .64 0 . 9 9 0 0 . 5 0 1 . 100 0 . 3 5 1 .045 0 . 4 2 : 
585 l .111 0.66 0 . 9 7 9 0 . 6 3 0 . 9 8 9 0.66 1 .100 0.44 1.045 0 . 5 5 : 
590 l . 113 0 . 5 8 0.981 0 . 3 6 0 . 9 8 9 0.61 1 . 102 0 . 4 3 1 .046 0 . 3 4 : 
595 l . 113 0 . 3 9 0 . 978 0 . 4 2 0 . 9 6 9 0 .48 1 . 099 0 .41 1 .045 o . 3 o : 
600 l .114 0 . 4 8 0.979 0 . 6 3 0 . 9 9 0 0 . 3 7 1 . 101 0 .61 1 .046 0 . 4 4 : 
605 l .113 0 . 5 2 0 . 978 0 .61 0 . 9 9 0 0 . 3 9 1 .098 0 . 4 6 1 .045 0.45 : 
610 l . 1 14 0.47 0.979 0 . 7 2 0 . 9 9 3 0 . 4 7 1 . 100 0 . 5 0 1 .046 0 . 4 7 : 
615 l .114 0 .51 0 . 9 7 6 0 . 5 4 0 .991 0 . 3 5 1 . 100 0 . 5 8 1 .045 0 . 4 6 : 
680 l . 115 0 . 5 5 0 . 9 7 9 0 . 4 5 0 . 992 0 . 5 4 1 .100 0 . 4 5 1 .047 o . 44 : 
625 l .114 0 . 4 9 0 . 9 7 9 0 . 6 5 0 . 9 9 0 0 . 3 0 1 . 104 0 . 5 3 1 .047 0 . 4 9 : 
630 l . 117 0 . 5 6 0 .981 0 . 5 9 0 . 9 9 4 0 . 6 2 1 .101 0 . 6 0 1 .048 0 . 5 3 : 
635 l . 115 0 . 6 4 0.977 0 . 5 0 0 .991 0 . 7 0 1 . 102 0 . 4 7 1 . 046 0 . 5 2 : 
640 l . 117 0 . 4 8 0 . 9 7 9 0 .41 0 . 9 9 4 0 . 6 7 1 . 108 0 . 7 4 1 .048 0 . 5 2 : 
645 l . 118 0 . 6 0 0 . 9 7 7 0 . 4 3 0 . 9 9 4 0 .74 1 . 105 0 . 5 6 1 .048 0 . 5 4 1 
650 l .124 0 . 5 0 0 . 9 8 0 0 . 6 2 0 . 9 9 5 0.81 1 .102 0 . 7 4 1 .050 0 . 5 8 : 
655 l . 123 0 . 7 3 0 . 9 7 6 0 . 6 5 0 . 9 9 6 0 . 5 9 1 . 105 0.41 1 . 050 0 .51 ! 
660 l . 124 0.47 0 . 9 7 9 0 . 5 9 0 .991 0 . 7 3 1 . 103 0 . 3 4 1 .049 0 . 4 7 ; 
665 l . 122 0 . 6 7 0 . 978 0.41 0 . 9 9 5 0 . 5 6 1 . 104 0 . 4 6 1.050 0 . 4 7 : 
670 l . 126 0.44 0 . 9 7 9 0 . 8 0 0 . 9 9 3 0 . S 6 1 . 103 0 . 4 0 1.050 0 . 5 3 : 
675 l . 124 0.81 0 . 978 0 . 8 4 0 . 9 9 5 0 . 92 1 . 105 0 . 2 4 1 .050 0 . 6 0 : 
680 l . 123 0 . 6 9 0 . 9 7 7 0 . 7 7 0 . 9 9 3 0 . 5 6 1 .100 0 . 8 7 1 .046 0 . 4 7 : 
685 l . 121 0 . 5 8 0 . 9 7 8 0 . 8 0 0 . 9 9 5 0 . 8 6 1 .103 0 . 6 2 1 .049 0 .61 ! 
690 l 127 0.41 0 . 9 7 5 0 . 8 3 0 . 9 9 5 0 . 4 8 1 . 103 0 . 9 0 1 .050 o . s i : 
695 l 123 0 . 6 2 0 . 9 7 6 0 . 6 5 0 . 9 9 5 1 .07 1 .104 0 . 5 9 1 .050 0 . 6 5 ! 
700 : l 124 0.47 : 0.981 0 .81 : 0 . 9 9 6 0 . 8 6 1 . 108 1 .16 1 .053 0 . 7 2 1 
705 l 124 0 . 7 7 0 . 9 7 6 1.00 0 . 9 9 3 1.06 1 . 101 0 . 6 2 1.049 0 . 7 6 1 
710 : l 126 0 .51 ! 0 . 9 8 2 1.04 0.991 0 . 9 9 1 . 104 0 . 9 3 1.031 0 . 7 4 : 
715 . l 129 o.se 0 . 9 7 4 1.13 0 . 9 9 3 0 . 5 0 1 .107 0 . 9 6 1 .051 0 . 7 5 : 
720 : l 129 0 . 7 2 : 0 . 9 7 5 0 . 6 3 1 0 . 9 9 3 0 . 7 2 1 .110 0 . 5 5 1.052 0 . 4 6 : 
725 : l 127 0 . 7 3 ; 0 . 9 7 5 1 .06 : 0 . 9 9 2 0 . 3 9 1 . 103 1.20 1.049 0 . 6 9 : 
730 : l 126 1 . 08 : 0 . 9 7 7 0 .64 : 0 . 993 0 . 7 4 1 . 103 0 . 7 4 t l . O S O 0 .71 : 
- 3 0 * / 1 5 • B I D I R E C T I O N A L A B S O L U T E S P E C T R A L R E F L E C T A N C E F A C T O R S 
B s s Bmp B p s B p p B r r 
: WAV. 
( M a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . : m e a n c o e f f . : 
1 Cnm] v a r . v a r . v a r . v a r . . v a r . 
: 3 9 0 1 . 0 8 3 1 . 1 7 0 . 9 5 5 0 . 6 6 0 . 9 6 5 1 . 1 8 1 . 0 4 7 1 . 2 7 i 1 . 0 1 2 0 . 8 0 i 
1 3 9 5 1 . 1 0 6 0 . 5 9 0 . 9 7 9 0 . 9 1 0 . 9 8 2 0 . 6 4 1 . 0 7 1 0 . 7 1 : 1 . 0 3 5 0 . 6 6 : 
: ooo 1 . 1 0 8 0 . 9 8 0 . 9 7 9 0 . 9 1 0 . 9 8 1 0 . 8 9 1 . 0 7 2 1 . 0 1 ! 1 . 0 3 4 0 . 6 0 : 
: 4 0 5 1 . 1 1 3 0 . 9 5 0 . 9 8 7 0 . 8 0 0 . 9 9 1 0 . 9 5 1 . 0 7 9 0 . 7 0 : 1 . 0 4 2 0 . 7 7 i 
: 4io 1 . 1 1 7 0 . 9 5 0 . 9 8 7 1 . 0 0 0 . 9 9 4 1 . 0 7 1 . 0 8 1 l . 0 4 : 1 . 0 4 3 0 . 9 4 ! 
: 4 1 5 1 . 1 2 1 1 . 14 0 . 9 9 2 0 . 9 8 0 . 9 9 4 1 . 0 2 1 . 0 8 8 l . 0 1 : 1 . 0 4 9 0 . 9 5 : 
: 4 2 0 1 . 1 8 1 1 . 8 7 0 . 9 9 5 1 . 0 7 0 . 9 9 4 1 . 3 5 1 . 0 8 9 l . 15 : 1 . 0 3 0 1 . 1 4 : 
: 4 2 5 1 . 1 2 3 1 . 3 5 0 . 9 9 6 1 . 1 4 • 0 . 9 9 7 1 . 3 0 1 . 0 8 9 1 . 0 6 1 1 . 0 3 1 1 . 1 5 : 
: 4 3 0 1 . 1 2 2 1 . 2 3 0 . 9 9 5 1 . 2 6 0 . 9 9 4 1 . 3 4 1 . 0 8 9 l . 2 7 : 1 . 0 5 0 1 . 1 9 : 
1 4 3 5 1 . 1 2 2 1 . 4 1 0 . 9 9 5 1 . 3 0 0 . 9 9 6 1 . 3 7 1 . 0 8 9 1 . 2 2 : 1 . 0 5 0 1 . 2 5 : 
I 4 4 0 1 . 1 2 2 1 . 8 5 0 . 9 9 6 1 . 2 9 0 . 9 9 3 1 . 2 1 1 . 0 9 1 i .21 : 1 . 0 3 1 1 . 1 5 i 
: 445 1 . 1 8 3 1 . 5 1 0 . 9 9 4 1 . 1 3 0 . 9 9 3 1 . 4 0 1 . 0 8 9 1 . 1 6 ! 1 . 0 5 1 l . 2 4 : 
i 4 5 0 1 . 1 2 5 1 . 3 9 0 . 9 9 5 1 . 2 1 0 . 9 9 6 1 . 2 5 1 . 0 8 9 1 . 0 7 : 1 . 0 5 1 1 . 1 7 : 
: 4 5 5 1 . 1 2 4 1 . 3 5 0 . 9 9 5 1 . 1 4 0 . 9 9 5 1 . 3 1 1 . 0 9 0 1 . 1 9 : 1 . 0 5 1 l . 19 : 
: 4 6 0 1 . 1 2 6 1 . 3 1 0 . 9 9 3 1 . 2 1 0 . 9 9 6 1 . 2 5 1 . 0 8 9 l . 0 7 : 1 . 0 5 1 1 . 1 6 : 
i 4 6 5 1 . 1 3 1 1 . 8 3 0 . 9 8 7 1 . 1 6 1 . 0 0 3 1 . 1 8 1 . 0 8 3 1 . 1 0 : 1 . 0 5 1 l . 12 : 
1 4 7 0 1 . 1 2 6 1 . 3 1 0 . 9 9 4 1 . 1 7 0 . 9 9 6 1 . 1 8 1 . 0 9 0 1 . 3 0 1 1 . 0 5 1 1 . 1 8 : 
! 4 7 5 1 . 1 2 6 1 . 2 7 0 . 9 9 8 1 . 0 9 0 . 9 9 7 1 . 2 1 1 . 0 8 9 1 . 2 7 : 1 . 0 5 1 l . 15 : 
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. 19 
. 2 0 
. 1 6 
. 0 3 
. 18 
. 9 5 
. 0 9 
. 1 0 
. 0 5 
0 . 8 7 
0 . 9 5 
0 . 9 8 
0 . 9 4 
1 . 0 3 
0 . 9 5 
1 . 0 9 
1 . 1 5 
0 . 9 8 
1 . 0 7 
0 . 9 8 
1 . 1 2 
1 . 3 3 
1 . 4 0 
1 . 5 6 
1 . 0 3 
1 . 1 0 
0 . 8 8 
1 . 3 4 
1 . 4 0 
1 . 4 2 
1 . 2 9 
1 . 2 6 
1 . 3 9 
1 . 4 3 
1 . 2 6 
1 . 1 1 
1 . 5 6 
1 . 7 1 
1 . 0 2 
1 . 4 5 
1 . 9 1 
0 . 8 3 7 
0 . 8 6 0 
0 . 8 5 6 
0 . 8 6 3 
0 . 6 6 5 
0 . 8 6 5 
0 . 6 6 4 
0 . 8 6 3 
0 . 8 6 6 
0 . 8 6 4 
0 . 8 6 4 
0 . 6 6 4 
0 . 8 6 3 
0 . 6 6 3 
0 . 8 6 5 
0 . 8 7 0 
0 . 8 6 4 
0 . 8 6 5 
0 . 8 6 3 
0 . 8 6 4 
0 . 8 6 3 
0 . 8 6 2 
0 . 8 6 1 
0 . 8 6 2 
0 . 8 6 2 
0 . 8 6 0 
0 . 8 6 1 
0 . 8 6 0 
0 . 8 6 0 
0 . 8 5 9 
0 . 8 5 9 
0 . 6 6 0 
0 . 8 6 O 
0 . 8 5 9 
0 . 8 5 9 
0 . 8 6 0 
0 . 8 5 9 
0 . 8 5 9 
0 . 8 5 6 
0 . 8 5 9 
0 . 6 5 9 
0 . 8 3 8 
0 . 8 6 0 
0 . 8 5 9 
0 . 8 3 9 
0 . 8 5 6 
0 . 8 6 0 
0 . 8 6 1 
0 . 8 6 0 
0 . 8 6 2 
0 . 8 S B 
0 . 8 6 0 
0 . 8 6 0 
0 . 8 6 0 
8 6 1 
, 8 5 9 
. 8 6 0 
, 8 5 9 
, 8 5 7 
0 . 8 5 9 
0 . 8 6 1 
0 . 8 3 9 
0 . 8 6 1 
0 . 8 5 4 
0 . 8 5 9 
0 . 8 5 6 
0 . 8 5 6 
0 . 6 5 7 
0 . 8 5 7 
1 . 0 2 
1 . 5 2 
1 . 7 0 
1 . 3 2 
1 . 5 1 
1 . 6 0 
1 . 7 4 
1 . 6 7 
1 . 6 7 
1 . 6 7 
1 . 9 3 
1 . 7 6 
1 . 8 1 
1 . 8 1 
1 . 5 9 
1 . 6 5 
1 . 5 8 
1 . 6 3 
1 . 6 0 
1 . 6 5 
1 . 6 3 
1 . 5 8 
1 . 4 7 
1 . 4 1 
1 . 3 6 
1 . 4 6 
1 . 4 3 
1 . 3 6 
1 . 3 7 
1 . 2 9 
1 . 1 3 
, 2 4 
, 2 6 
, 0 9 
1 . 1 5 
. 1 2 
. 3 8 
, 3 0 
. 0 0 
1 . 2 4 
0 . 9 7 
1 . 1 0 
1 . 2 0 
1 . 0 7 
1 . 2 0 
1 . 0 6 
0 . 9 3 
1 . 1 5 
1 . 0 2 
1 . 0 3 
1 . 0 7 
1 . 1 7 
0 . 7 9 
1 . 1 7 
0 . 9 6 
1 . 2 7 
0 . 8 7 





1 . 0 5 
0 . 8 6 
1 . 5 2 
1 . 1 6 
0 . 6 0 
1 . 5 0 
1 . 3 0 
1 . 0 2 6 
1 . 0 3 9 
1 . 0 4 5 
1 . 0 5 3 
1 . 0 5 3 
1 . 0 6 0 
1 . 0 6 1 
1 . 0 6 3 
1 . 0 6 2 
1 . 0 6 1 
1 . 0 6 4 
1 . 0 6 1 
1 . 0 6 2 
1 . 0 6 3 
1 . 0 6 1 
1 . 0 5 6 
1 . 0 6 3 
1 . 0 6 3 
1 . 0 6 2 
1 . 0 6 2 
1 . 0 6 2 
1 . 0 6 2 
1 . 0 6 1 
1 . 0 6 2 
1 . 0 6 2 
1 . 0 6 2 
1 . 0 6 1 
1 . 0 6 2 
1 . 0 6 1 
1 . 0 5 9 
1 . 0 6 1 
1 . 0 6 0 
1 . 0 5 9 
1 . 0 6 0 
1 . 0 6 0 
1 . 0 6 1 
1 . 0 5 8 
1 . 0 5 9 
1 . 0 6 0 
1 . 0 6 0 
1 . 0 6 1 
1 . 0 6 2 
1 . 0 5 9 
1 . 0 5 9 
1 . 0 5 9 
1 . 0 5 7 
1 . 0 5 9 
1 . 0 5 8 
1 . 0 5 8 
1 . 0 5 7 
1 . 0 5 8 
1 . 0 5 9 
1 . 0 5 8 
1 . 0 5 6 
1 . 0 5 8 
1 . 0 5 8 
1 . 0 5 7 
1 . 0 5 7 
1 . 0 5 4 
1 . 0 5 8 
1 . 0 5 6 
1 . 0 5 6 
1 . 0 6 1 
, 0 5 6 
, 0 5 9 
. 0 5 3 
. 0 5 6 
. 0 5 8 
1 . 4 6 
1 . 0 9 
0 . 9 4 
0 . 9 3 
0 . 9 5 
1 . 0 4 
1 . 1 7 
1 . 3 8 
1 . 3 9 
1 . 5 8 
1 . 4 7 
1 . 4 1 
1 . 4 2 
1 . 3 6 
1 . 1 8 
1 . 3 1 
1 . 3 4 
1 . 0 7 
0 . 9 2 
. IS 
. 0 5 
, 1 9 
. 11 
. 1 9 
. 2 4 
. 0 6 
0 . 9 7 
0 . 9 3 
1 . 1 4 
1 . 0 4 
1 . 0 1 
1 . 0 1 
0 . 8 5 
0 . 8 8 
0 . 8 5 
0 . 6 8 
1 . 1 8 
0 . 9 1 
0 . 7 5 
0 . 7 9 
0 . 6 3 
0 . 6 3 
0 . 7 7 
0 . 8 4 
0 . 5 1 
0 . 7 0 
0 . 5 3 
0 . 9 1 
0 . 4 9 
0 . 4 2 
0 . 5 4 
0 . 6 1 
0 . 3 9 
0 . 6 5 
0 . 5 7 





0 . 8 9 
0 . 6 6 
1 . 0 7 
0 . 9 5 
1 . 0 5 5 
. 8 2 
. 4 4 
. 2 7 
. 1 0 
. 5 6 
0 . 9 9 8 
. 0 1 6 
. 0 1 7 
. 0 2 6 
. 0 2 7 
. 0 3 1 
. 0 3 1 
. 0 3 2 
. 0 3 1 
. 0 3 1 
. 0 3 2 
. 0 3 2 
. 0 3 2 
. 0 3 2 
. 0 3 2 
. 0 3 3 
. 0 3 3 
. 0 3 3 
. 0 3 3 
. 0 3 3 
. 0 3 4 
. 0 3 3 
. 0 3 3 
. 0 3 3 
. 0 3 3 
. 0 3 4 
. 0 3 4 
. 0 3 4 
. 0 3 4 
. 0 3 3 
. 0 3 3 
. 0 3 4 
. 0 3 4 
. 0 3 4 
. 0 3 4 
. 0 3 3 
. 0 3 4 
. 0 3 5 
. 0 3 5 
. 0 3 5 
. 0 3 6 
. 0 3 6 
. 0 3 7 
. 0 3 7 
. 0 3 6 
. 0 3 5 
. 0 3 6 
. 0 3 8 
. 0 3 6 
. 0 3 7 
. 0 3 7 
. 0 3 9 
. 0 4 0 
. 0 3 7 
. 0 3 8 
. 0 3 8 
. 0 3 9 
. 0 3 8 
. 0 3 6 
. 0 3 8 
. 0 4 0 
. 0 4 0 
. 0 4 2 
. 0 3 9 
. 0 4 1 
. 0 4 0 
. 0 4 0 
. 0 4 2 
. 0 4 0 
W A V . 
C n m J 
Bss Bsp Bps Bpp B r r 
: mean c o e f f . 
v a r . 
moan c o e f f . ! 
var . 
mean c o e f f . : mean c o e f f . 
v a r . v a r . 
mean c o e f f . 
v a r . 
3 9 0 
3 9 5 
4 0 0 
4 0 5 
4 1 0 
4 1 5 
4 S 0 
4 2 5 
4 3 0 
4 3 5 
4 4 0 
4 4 5 
4 5 0 
4 5 5 
4 6 0 
4 6 5 
4 7 0 
4 7 5 
4 8 0 
4 8 5 
4 9 0 
4 9 5 
5 0 0 
5 0 5 
5 1 0 
S I S 
5 8 0 
5 8 5 
I 5 3 0 
I 5 3 5 
! 5 4 0 
! 5 4 S 
I S 5 0 
I 5 5 5 
! 5 6 0 
I 5 6 5 
! 5 7 0 
! 5 7 5 
I 5 8 0 
I 5 8 5 
I 5 9 0 
! 5 9 3 
t 6 0 0 
I 6 0 5 
! 6 1 0 
! 6 1 5 
: 6 8 0 
I 6 8 5 
I 6 3 0 
I 6 3 5 
: 6 4 0 
: 6 4 5 
: 6 5 0 
t 6 5 5 
I 6 6 0 
I 6 6 5 
i 6 7 0 
1 6 7 5 
1 6 8 0 
I 6 8 5 
I 6 9 0 
I 6 9 5 
; 7 0 0 
! 7 0 5 
t 7 1 0 
I 7 1 3 
I 7 8 0 
I 7 8 5 
i 7 3 0 
1 
0 . 8 3 7 
0 . 8 6 4 
0 . 8 5 7 
8 6 6 
8 6 5 
8 6 8 
8 6 7 
8 6 8 
8 6 6 
8 6 6 
0 . 8 6 7 
0 . 8 6 6 
0 . 8 6 5 
0 . 8 6 8 
0 . 8 6 6 
0 . 8 7 0 
0 . 8 6 6 
0 . 8 6 6 
0 . 8 6 5 
0 . 8 6 4 
0 . 8 6 3 
0 . 8 6 4 
0 . 8 6 3 
8 6 4 
8 6 8 
8 6 8 
8 6 1 
8 6 3 
8 6 3 
8 6 1 
0 . 8 6 8 
0 . 8 6 8 
0 . 8 6 8 
0 . 8 6 3 
0 . 8 6 1 
8 6 1 
8 6 0 
8 6 0 
8 6 1 
8 6 0 
0 . 8 6 0 
0 . 8 6 1 
8 6 1 
8 6 0 
8 6 0 
8 6 0 
8 6 0 
8 6 1 
0 . 8 6 1 
0 . 8 6 0 
0 . 8 6 0 
B 6 1 
8 6 4 
8 5 9 
8 6 0 
B 5 9 
8 6 1 
8 5 8 
B S B 
8 6 1 
8 6 3 
0 . 8 6 3 
0 . 8 6 8 
0 . 7 9 
1 . 4 3 
1 . 7 0 
1 . 7 9 
1 . 4 8 






1 . 9 8 
8 . 0 7 
1 . 9 8 
1 . 8 0 
1 . 8 5 
1 . 8 8 
1 . 8 1 
1 . 7 2 
1 . 8 5 
1 . 8 0 
1 . 7 7 
1 . 6 0 
1 . 5 9 
1 . 7 9 
1 . 7 8 
1 . 5 6 
1 . 3 9 
1 . 4 4 
1 . 4 6 
1 . 5 8 
1 . 5 8 
1 . 4 6 
1 . 4 7 
1 . 5 5 
1 . 4 4 
1 . 8 5 
1 . 3 7 
1 . 2 8 
1 . 4 1 
1 . 3 8 
1 . 3 4 
1 . 4 3 
1 . 3 5 
1 . 5 6 
1 . 5 3 
1 . 4 7 
1 . 4 1 
1 . 5 7 
1 . 8 3 
1 . 2 1 
1 . 4 6 
1 . 1 8 
1 . 5 1 
0 . 9 3 
1 . 6 1 
. 8 5 8 
. 8 6 4 
, 8 6 4 
. 8 5 7 
, 8 3 9 
8 3 8 
1 . 2 6 
1 . 4 8 
1 . 2 6 
1 . 5 3 
1 . 4 0 
1 . 3 7 
1 . 3 1 
1 . 3 1 
1 . 7 3 
0 . 9 9 
1 . 7 0 
1 . 3 7 
1 . 4 3 
0 . 7 8 0 
0 . 7 9 9 
0 . 7 9 5 
0 . 8 0 0 
8 0 0 
. 8 0 3 
, 8 0 1 
, 8 0 4 
B O O 
. 7 9 9 
0 . 8 0 0 
0 . 7 9 9 
0 . 7 9 9 
0 . 8 0 8 
0 . 7 9 7 
0 . 7 9 8 
0 . 7 9 6 
0 . 7 9 6 
0 . 7 9 4 
0 . 7 9 4 
0 . 7 9 3 
0 . 7 9 8 
0 . 7 9 8 
0 . 7 9 1 
0 . 7 9 8 
0 . 7 9 1 
0 . 7 9 0 
0 . 7 9 0 
0 . 7 9 8 
0 . 7 8 8 
0 . 7 8 8 
0 . 7 8 8 
0 . 7 8 B 
0 . 7 B 6 
0 . 7 8 5 
0 . 7 B 6 
0 . 7 8 5 
0 . 7 8 5 
0 . 7 8 6 
0 . 7 8 4 
0 . 7 8 2 
0 . 7 8 4 
. 7 8 3 
. 7 8 2 
, 7 B 8 
, 7 8 2 
, 7 8 4 
0 . 7 B 2 
0 . 7 8 8 
0 . 7 8 1 
0 . 7 B 1 
0 . 7 7 9 
0 . 7 7 9 
0 . 7 7 9 
0 . 7 7 7 
0 . 7 7 3 
0 . 7 7 9 
0 . 7 7 5 
0 . 7 7 6 
7 7 5 
7 7 8 
, 7 7 5 
, 7 6 0 
, 7 7 8 
, 7 7 6 
, 7 7 4 
, 7 7 9 
. 7 8 0 
, 7 7 3 
1 . 5 0 
8 . 1 4 
1 . 9 0 
8 . 0 4 
1 . 7 B 
1 . 5 9 
1 . 9 5 
1 . 9 9 
1 . 8 5 
8 . 1 1 
8 . 8 9 
1 . 9 5 
8 . 1 0 
8 . 1 8 
1 . 9 7 
1 . 9 4 
1 . 9 5 
2 . 0 0 
1 . 9 8 
2 . 0 5 
1 . 9 1 
2 . 0 3 
1 . 9 1 
1 . 9 9 
2 . 0 4 
2 . 0 3 
1 . 9 4 
1 . 9 1 
2 . 2 0 
1 . 9 2 
1 . 6 2 
1 . 9 0 
1 . 8 6 
1 . 8 8 
1 . 9 8 
1 . S 3 
1 . 8 5 
1 . 8 8 
1 . 6 6 
1 . 7 6 
1 . 9 7 
1 . 8 3 
1 . 7 9 
8 . 0 0 
1 . 9 1 
1 . 9 7 
1 . 6 3 
1 . 8 4 
2 . 2 1 
2 . 0 0 
2 . 0 5 
2 . 6 2 
2 . 1 4 
1 . 8 7 
2 . 0 1 
8 . 0 9 
2 . 3 6 
8 . 0 0 
1 . 9 6 
8 . 1 8 
1 . 7 5 
1 . 8 3 
8 . 7 4 
1 . 9 1 
2 . 8 5 
2 . 0 6 
1 . 8 5 
2 . 3 1 
3 . 1 0 
0 . 7 4 9 
0 . 7 B 1 
0 . 7 7 3 
0 . 7 7 7 
0 . 7 7 6 
0 . 7 7 8 
0 . 7 7 4 -
0 . 7 7 6 
0 . 7 7 4 
0 . 7 7 3 
0 . 7 7 4 
0 . 7 7 8 
0 . 7 7 8 
, 7 7 4 
, 7 7 8 
, 7 7 6 
, 7 7 1 
, 7 7 1 
0 . 7 6 9 
0 . 7 7 0 
0 . 7 6 9 
0 . 7 6 8 
0 . 7 6 7 
0 . 7 6 8 
0 . 7 6 7 
0 . 7 6 6 
0 . 7 6 5 
0 . 7 6 5 
0 . 7 6 5 
0 . 7 6 3 
0 . 7 6 3 
0 . 7 6 8 
0 . 7 6 3 
0 . 7 6 8 
0 . 7 6 1 
0 . 7 6 1 
0 . 7 6 0 
0 . 7 6 1 
0 . 7 6 0 
0 . 7 6 0 
0 . 7 6 1 
0 . 7 6 0 
0 . 7 6 0 
0 . 7 6 0 
0 . 7 6 1 
0 . 7 5 9 
0 . 7 5 9 
0 . 7 3 B 
0 . 7 3 9 
0 . 7 3 B 
0 . 7 3 8 
, 7 3 8 
, 7 3 7 
, 7 3 8 
, 7 5 6 
, 7 5 5 
0 . 7 5 9 
0 . 7 3 7 
0 . 7 5 3 
0 . 7 5 3 
0 . 7 3 4 
0 . 7 3 3 
0 . 7 3 5 
0 . 7 5 4 
0 . 7 5 4 
0 . 7 3 8 
0 . 7 3 6 
0 . 7 3 5 
0 . 7 3 3 
1 . 3 8 
1 . 3 4 
1 . 9 7 
1 . 8 3 
1 . 8 8 
8 . 1 4 
8 . 0 3 
8 . 10 
8 . 1 3 
2 . 1 7 
,81 
, 2 3 
, 0 8 
17 
18 
, 8 8 
8 . 0 7 
8 . 1 9 
2 . 1 8 
8 . 0 6 
8 . 0 3 
2 . 1 3 
8 . 1 3 
8 . 1 1 
8 . 0 3 
8 . 0 7 
8 . 0 1 
1 . 9 8 
1 . 9 4 
1 . 8 9 
1 . 7 9 
1 . 7 8 
1 . 8 5 
1 . 8 3 
1 . 9 6 
1 . 9 5 
1 . 5 6 
1 . 8 3 
1 . 6 6 
1 . 6 8 
1 . 7 9 
1 . 5 4 
1 . 8 3 
1 . 7 9 
1 . 8 6 
1 . 6 8 
1 . 8 8 
1 . 6 4 
8 . 0 1 
1 . 6 8 
1 . 7 8 
1 . 6 8 
1 . 8 1 
1 . 7 7 
1 . 6 4 
.71 
, 9 5 
. 9 7 
, 9 6 
1 . 9 0 
8 . 1 8 
. 6 3 
, 7 7 
. 3 6 
, 0 8 
, 3 3 
, 4 3 
8 . 0 4 
0 . 7 7 
0 . 8 8 2 
0 . 9 1 5 
0 . 9 1 1 
0 . 9 1 8 
0 . 9 2 1 
0 . 9 8 3 
0 . 9 8 3 
0 . 9 2 3 
0 . 9 2 3 
0 . 9 2 2 
0 . 9 2 5 
0 . 9 2 1 
0 . 9 2 3 
0 . 9 2 5 
0 . 9 2 3 
0 . 9 1 8 
0 . 9 2 3 
0 . 9 8 2 
0 . 9 2 2 
0 . 9 2 3 
0 . 9 2 1 
0 . 9 2 3 
0 . 9 2 1 
0 . 9 2 2 
0 . 9 2 2 
0 . 9 2 2 
0 . 9 2 1 
0 . 9 2 2 
0 . 9 2 2 
0 . 9 2 1 
0 . 9 8 8 
0 . 9 2 2 
0 . 9 8 8 
0 . 9 2 1 
0 . 9 2 0 
0 . 9 2 1 
0 . 9 1 9 
0 . 9 2 1 
0 . 9 2 1 
0 . 9 2 1 
0 . 9 2 4 
, 9 2 1 
, 9 8 1 
, 9 2 0 
, 9 8 3 
, 9 2 2 
0 . 9 8 3 
0 . 9 2 2 
0 . 9 2 1 
0 . 9 8 8 
0 . 9 2 2 
0 . 9 8 3 
0 . 9 2 4 
0 . 9 8 0 
0 . 9 2 0 
0 . 9 2 2 
0 . 9 2 0 
0 . 9 1 9 
0 . 9 2 0 
0 . 9 8 3 
0 . 9 2 2 
o.9eo 
0 . 9 2 5 
0 . 9 2 4 
0 . 9 2 1 
0 . 9 2 3 
0 . 9 2 6 
0 . 9 2 4 
0 . 9 1 7 
1 . 8 8 
1 . 7 4 
8 . 1 1 
8 . 1 8 
8 . 0 3 
8 . 3 3 
8 . 2 8 
8 . 2 9 
2 . 2 5 
2 . 2 4 
2 . 5 0 
8 . 4 0 
2 . 4 2 
2 . 3 4 
2 . 3 3 
2 . 3 9 
2 . 3 7 
2 . 3 3 
2 . 2 1 
2 . 3 3 
2 . 3 2 
2 . 3 2 
2 . 4 1 
2 . 2 6 
8 . 8 8 
2 . 3 2 
2 . 2 5 
2 . 3 0 
2 . 0 8 
8 . 4 2 
8 . 3 3 
2 . 1 6 
8 . 3 1 
2 . 1 4 
8 . 1 4 
1 . 9 7 
8 . 0 9 
1 . 9 6 
1 . 9 5 
8 . 1 7 
8 . 8 0 
8 . 1 3 
8 . 0 9 
8 . 8 7 
8 . 1 4 
8 . 2 8 
2 . 4 3 
2 . 2 9 
2 . 3 1 
2 . 2 2 
2 . 3 1 
2 . 2 2 
2 . 2 4 
2 . 4 6 
2 . 7 8 
2 . 7 6 
8 . 7 6 
2 . 7 9 
8 . 3 6 
1 . 8 8 
1 . 8 6 
8 . 4 1 
2 . 7 5 
8 . 4 9 
2 . 3 4 
8 . 4 8 
3 . 0 8 
3 . 0 8 
3 . 4 7 
0 . 8 1 2 
0 . 8 4 0 
0 . 8 3 4 
0 . 8 4 0 
0 . 8 4 1 
0 . 8 4 3 
0 . B 4 1 
0 . 8 4 3 
0 . 8 4 1 
0 . 8 4 0 
0 . 8 4 1 
0 . 8 4 0 
0 . 8 4 0 
0 . 8 4 8 
0 . 8 4 0 
0 . 8 3 9 
0 . 8 3 9 
0 . 8 3 9 
0 . 8 3 B 
0 . 8 3 8 
0 . 8 3 7 
0 . B 3 7 
0 . 8 3 6 
0 . B 3 6 
0 . 8 3 6 
0 . 8 3 5 
0 . 8 3 4 
0 . 8 3 5 
0 . 8 3 6 
0 . 8 3 3 
0 . 8 3 4 
0 . 8 3 4 
0 . 8 3 4 
0 . 8 3 3 
0 . 8 3 8 
0 . 8 3 8 
0 . 8 3 1 
0 . 8 3 2 
0 . 6 3 2 
0 . 8 3 8 
0 . 6 3 8 
0 . 8 3 1 
0 . 8 3 1 
0 . 8 3 0 
0 . 8 3 8 
0 . 8 3 1 
0 . 8 3 8 
0 . 8 3 1 
0 . 8 3 1 
0 . B 3 O 
0 . B 3 0 
0 . 8 3 0 
0 . 8 3 1 
0 . 8 8 9 
0 . 8 8 8 
0 . 8 8 8 
0 . S 3 0 
0 . 8 2 7 
0 . 6 8 6 
0 . 8 8 8 
0 . B 8 9 
0 . 8 8 8 
0 . 8 3 1 
0 . 8 2 6 
0 . 8 8 9 
0 . 8 3 0 
0 . 8 3 0 
0 . 6 2 9 
0 . 6 8 6 
1 . 2 1 
1 . 5 9 
1 . 7 9 
1 . 8 4 
1 . 7 1 
1 . 8 1 
1 . 8 3 
1 . 9 7 
1 . 9 1 
1 . 9 7 
2 . 0 9 
2 . 0 1 
8 . 0 6 
2 . 0 4 
1 . 9 6 
2 . 0 0 
1 . 9 5 
1 . 9 8 
1 . 9 2 
1 . 9 6 
1 . 9 1 
1 . 9 5 
1 . 9 0 
1 . B 7 
1 . 9 8 
1 . 9 4 
1 . 8 3 
1 . 8 3 
1 . 8 1 
1 . 8 0 
1 . 7 3 
1 . 7 5 
1 . 7 5 
1 . 7 1 
1 . 7 8 
1 . 6 9 
1 . 5 9 
1 . 6 6 
1 . 5 5 
1 . 6 5 
1 . 7 3 
1 . 6 1 
1 . 6 8 
1 . 7 4 
1 . 7 5 
1 . 7 6 
1 . 7 8 
1 . 6 9 
1 . 9 0 
1 . 6 7 
1 . 7 2 
1 . 8 6 
1 . 6 9 
1 . 7 8 
1 . 6 9 
1 . 8 8 
1 . 9 8 
1 . 9 1 
1 . 7 8 
1 . 7 3 
1 . 5 9 
1 . 6 8 
1 . 9 5 
. 6 6 
. 1 0 
. 6 1 
1 . 8 5 
2 . 0 3 




W A V . 
CnnO 
3 9 0 
3 9 5 
0 0 0 
0 0 5 
0 1 0 
0 1 5 
0 2 0 
I 0 2 5 
I 0 3 0 
0 3 5 
OOO 
0 O 5 
0 5 0 
0 5 5 
0 6 0 
0 6 5 
0 7 0 
I 0 7 5 
I O S O 
! 0 9 5 
: 0 9 0 
I 0 9 5 
! 5 0 0 
! 5 0 5 
I 5 1 0 
! 5 1 5 
i 5 2 0 
I 5 2 5 
I 5 3 0 
! 5 3 5 
! 5 0 0 
I 5 0 S 
i 5 5 0 
i 5 5 5 
I 5 6 0 
: 5 6 5 
! 5 7 0 
! 5 7 5 
I 5 B 0 
: ses 
! 5 9 0 
I 5 9 5 
i 6 0 0 
I 6 0 S 
: 6 1 0 
: 6is 
I 6 2 0 
I 6 2 S 
I 6 3 0 
I 6 3 5 
! 6 0 0 
I 6 0 S 
i 6 S 0 
! 6 5 5 
! 6 6 0 
I 6 6 5 
! 6 7 0 
! 6 7 5 
I 6 8 0 
I 6 8 5 
I 6 9 0 
! 6 9 5 
I 7 0 0 
I 7 0 5 
i 7 1 0 
I 7 1 5 
1 7 8 0 
I 7 2 5 
! 7 3 0 
B s s 
n c o e f f . 
Bsp 
c o e f f . 
v a r . 
0 . 9 2 2 
0 . 9 0 7 
0 . 9 0 0 
0 . 9 5 1 
0 . 9 5 5 
0 . 9 5 6 
0 . 9 5 5 
0 . 9 5 7 
0 . 9 5 0 
0 . 9 5 3 
0 . 9 5 6 
0 . 9 3 6 
0 . 9 5 6 
0 . 9 5 7 
0 . 9 5 6 
0 . 9 6 0 
0 . 9 5 7 
0 . 9 5 7 
0 . 9 5 5 
0 . 9 5 6 
0 . 9 5 O 
9 5 0 
9 5 0 
9 5 0 
9 5 3 
9 5 2 
0 . 9 5 3 
0 . 9 5 2 
0 . 9 5 0 
0 . 9 5 1 
0 . 9 5 3 
0 . 9 5 3 
0 . 9 5 O 
0 . 9 5 2 
0 . 9 5 0 
0 . 9 5 1 
0 . 9 5 0 
0 . 9 5 1 
0 . 9 S 1 
0 . 9 5 2 
0 . 9 5 3 
0 . 9 5 0 
0 . 9 5 2 
0 . 9 3 0 
0 . 9 5 O 
0 . 9 5 3 
0 . 9 5 3 
0 . 9 5 3 
0 . 9 5 5 
0 . 9 5 0 
0 . 9 5 5 
0 . 9 5 O 
0 . 9 5 B 
0 . 9 5 B 
0 . 9 S S 
0 . 9 5 6 
0 . 9 5 6 
0 . 9 3 3 
0 . 9 5 7 
0 . 9 S 5 
0 . 9 5 0 
0 . 9 5 0 
0 . 9 3 3 
0 . 9 5 7 
0 . 9 6 2 
0 . 9 5 6 
0 . 9 5 6 
0 . 9 5 0 
0 . 9 6 0 
0 . 9 6 
1 . 1 7 
0 . 9 2 
1 . 1 0 
1 . 0 7 
1 . 0 8 
1 . 2 9 
1 . 2 9 
1 . 3 8 
1 . 3 5 
1 . 0 9 
1 . 3 7 
1 . 5 2 
1 . 5 3 
1 . 0 6 
1 . 3 3 
1 . 2 0 
1 . 2 6 
1 . 0 8 
1 . 3 7 
1 . 3 8 
1 . 3 2 
1 . 3 0 
1 . 0 9 
1 . 3 2 
1 . 2 6 
1 . 1 0 
1 . 0 5 
0 . 8 8 
0 . B 2 
0 . 9 0 
0 . 9 3 
0 . 8 9 
0 . 9 7 
0 . 9 8 
0 . 7 2 
0 . 9 0 
0 . 7 9 
0 . 6 8 
0 . 6 1 
0 . 5 9 






1 . 0 5 
1 . 0 0 
0 . 0 5 
0 . 7 5 
0 . 8 S 
0 . 7 5 
0 . 8 1 
0 . 7 6 
1 . 0 6 








0 . 6 8 
0 . 7 6 
0 . 6 2 
0 . 0 8 
5 2 
0 . 8 0 6 
0 . 8 7 0 
0 . 8 6 5 
0 . 8 7 0 
0 . 8 7 0 
0 . 8 7 8 
0 . 8 7 7 
0 . 8 7 8 
0 . B 7 5 
0 . 8 7 5 
0 . B 7 7 
0 . B 7 5 
0 . 8 7 5 
0 . 8 7 7 
0 . 8 7 0 
0 . 8 6 8 
0 . 8 7 3 
0 . 8 7 1 
0 . 8 7 1 
0 . B 7 0 
0 . 8 6 8 
0 . 8 6 8 
0 . 8 6 7 
0 . 8 6 7 
0 . B 6 7 
0 . B 6 5 
0 . 8 6 0 
0 . 8 6 5 
0 . 8 6 6 
0 . 8 6 0 
0 . 8 6 0 
0 . 8 6 3 
0 . 8 6 3 
0 . 8 6 1 
0 . 8 5 9 
0 . 8 5 8 
0 . 8 5 6 
0 . 8 5 8 
0 . 6 5 9 
0 . B 5 9 
0 . 6 S B 
0 . 8 5 8 
0 . 8 5 7 
0 . 8 5 6 
0 . 8 5 6 
0 . 8 5 6 
0 . 8 5 5 
0 . 8 5 5 
0 . 8 5 6 
0 . 8 5 0 
0 . 8 5 O 
0 . B 5 0 
0 . 8 5 7 
0 . 8 5 1 
0 . 8 5 2 
0 . 8 5 1 
0 . 8 5 0 
0 . 8 0 9 
0 . 8 0 9 
0 . 8 0 9 
0 . 8 5 0 
0 . 8 5 5 
0 . 8 5 0 
0 . 8 5 0 
0 . 8 3 2 
0 . 8 5 0 
0 . 8 6 2 
0 . 8 5 3 
0 . 8 5 5 
2 . 0 0 
0 . 6 1 
0 . 6 6 
0 . 6 5 
1 . 0 1 
0 . 8 8 
1 . 1 9 
0 . 9 1 
1 . 2 7 
1.30 
1 . 3 2 
1 . 3 6 
1 . 3 0 





0 . 9 6 
0 . 9 8 
1 . 0 9 
1 . 0 6 
1 . 0 3 
0 . 9 1 
0 . 9 6 
0 . 9 5 
0 . 8 3 
0 . 6 7 
0 . 8 0 
0 . 7 2 
0 . 6 9 
0 . 7 0 
0 . 6 1 
0 . 7 8 
0 . 6 3 
0 . 7 2 
0 . 5 7 
0 . 5 9 
0 . 6 1 
0 . 6 5 
0 . 6 7 
0 . 7 6 
Bps 
n c o e f f . ! 
var . 
Bpp 
van c o e f f . 
B r r 
I 
c o e f f . 





0 . 7 5 
0 . 9 0 
0 . 9 0 
0 . 7 2 
0 . 8 9 
1 . 1 6 
0 . 7 7 
0 . 8 3 
0 . 9 5 
0 . 9 3 
1 . 0 7 
0 . 6 9 
1 . 1 5 
0 . 7 1 
0 . 9 5 
0 . 9 0 
1 . 6 6 
1 . 5 3 
1 . 3 0 
1 . 1 0 
0 . 9 0 
1 . 8 0 
0 . 8 0 
0 . 8 3 2 
0 . 8 5 8 
0 . 8 5 2 
0 . 8 5 9 
0 . 8 6 1 
0 . 8 6 0 
0 . 8 6 0 . 
0 . 8 6 0 
0 . B 6 0 
0 . S 5 B 
0 . 8 5 9 
0 . B 6 0 
0 . 8 5 6 
0 . 6 5 9 
0 . 8 5 7 
0 . 8 6 2 
0 . 8 5 8 
0 . 8 5 7 
0 . 8 3 6 
0 . 8 5 5 
0 . 8 5 5 
0 . 8 5 0 
0 . 8 5 2 
0 . 8 5 3 
0 . 8 5 3 
0 . 8 5 1 
0 . 8 5 1 
0 . 8 0 9 
0 . 8 0 9 
0 . 8 0 9 
0 . 8 0 9 
0 . 8 5 0 
0 . B O 8 
0 . 8 0 7 
0 . 8 0 6 
0 . 8 O 6 
0 . 8 0 5 
0 . 8 0 5 
0 . 8 0 0 
0 . 8 0 0 
0 . 8 0 5 
0 . 8 0 3 
0 . B O 6 
0 . 8 0 S 
0 . 8 0 6 
0 . 6 0 5 
0 . 8 0 0 
0 . 6 0 6 
0 . 6 0 3 
0 . 8 0 3 
o.eoo 
0 . 8 0 0 
o.eos 
0 . 8 0 0 
0 . 8 0 0 
0 . 8 0 2 
0 . 8 0 0 
0 . 8 0 3 
O . B O O 
0 . 8 0 2 
0 . 8 0 3 
0 . 8 0 1 
0 . 8 0 2 
0 . 8 0 5 
0 . 8 0 3 
0 . 6 0 5 
0 . 8 0 2 
0 . 8 0 3 




1 . 1 7 
1 . 1 7 
1 . 3 9 
1 . 0 3 
1 . 5 5 
1 . 5 2 
1 . 5 2 
1 . 6 2 
1 . 5 0 
1 . 0 2 
1 . 0 7 
1 . 2 7 
1 . 0 3 
1 . 2 9 
1 . 0 9 
1 . 0 2 
1 . 3 6 
1 . 3 8 
1 . 2 6 
1 . 1 0 
1 . 2 0 
1 . 3 0 
1 . 3 0 
1 . 1 2 
1 . 1 2 
1 . 1 3 
1 . 0 0 
1 . 0 9 
1 . 0 1 
0 . 9 6 
1 . 0 7 
0 . 8 9 
0 . 9 7 
0 . 9 0 
0 . 8 6 
0 . 6 3 
0 . 8 9 
0 . 7 8 
0 . 7 0 
0 . 7 3 
0 . B 5 
0 . 9 1 
0 . 7 2 
0 . 7 0 
0 . 6 3 
0 . 9 0 
0 . 7 3 
1 . 0 6 
0 . 8 5 
1 . 1 3 
0 . 5 7 
0 . 0 3 
0 . 8 5 
0 . 7 3 
0 . S 6 
0 . 9 2 
0 . 9 0 
1 . 0 2 
0 . 8 3 
1 . 1 1 
0 . 6 1 
0 . 8 7 
0 . 6 2 
1 . 6 0 
1 . 7 0 
1 . 5 9 
0 . 9 6 7 
. 0 1 1 
. 0 1 1 
. 0 1 9 
. 0 2 1 
. 0 2 0 
. 0 2 0 
. 0 2 6 
. 0 2 5 
. 0 2 6 
. 0 2 7 
. 0 2 7 
. 0 2 6 
. 0 2 7 
. 0 2 5 
. 0 2 1 
. 0 2 5 
. 0 2 7 
. 0 2 5 
. 0 2 7 
. 0 2 5 
. 0 2 0 
. 0 2 0 
. 0 2 5 
. 0 2 6 
. 0 2 0 
. 0 2 0 
. 0 2 0 
. 0 2 5 
. 0 2 0 
. 0 2 5 
. 0 2 6 
. 0 2 0 
. 0 2 0 
. 0 2 3 
. 0 2 0 
. 0 2 3 
. 0 8 0 
. 0 2 3 
. 0 2 0 
. 0 2 6 
. 0 2 0 
. 0 2 5 
. 0 2 0 
. 0 2 6 
. 0 2 0 
. 0 2 7 
. 0 2 7 
. 0 2 8 
. 0 2 5 
. 0 2 5 
. 0 2 8 
. 0 2 7 
. 0 2 8 
. 0 2 6 
. 0 3 0 
. 0 3 0 
. 0 3 0 
. 0 2 7 
. 0 2 5 
. 0 2 8 
. 0 8 6 
. 0 3 8 
. 0 2 7 
. 0 3 0 
. 0 2 9 
. 0 3 2 
. 0 2 8 
. 0 2 6 
1 . 5 2 
0 . 7 9 
0 . 6 5 
1 . 2 0 
1 . 2 5 
1 . 0 6 
1 . 0 0 
1 . 3 8 
1 . 0 2 
1 . 6 0 
1 . 7 9 
1 . 5 9 
1 . 6 5 
1 . 6 0 
1 . 6 8 
1 . 0 9 
1 . 5 0 
1 . 7 0 
1 . 6 5 
1 . 6 9 
1 . 5 0 
1 . 0 8 
1 . 0 0 
1 . 0 5 
1 . O O 
1 . 0 0 
1 . 1 0 
1 . 1 0 
1 . 2 8 
1 . 2 7 
1 . 3 2 
1 . 2 6 
1 . 1 9 
0 . 9 8 
1 . 0 6 
1 . 0 0 
0 . 8 3 
0 . 8 0 
0 . 9 1 
0 . 9 2 
1 . 8 7 
1 . 0 5 
1 . 0 3 
0 . 9 0 
0 . 7 9 
1 . 2 3 
1 . 2 5 
1 . 0 6 
1 . 2 7 
0 . 9 8 
1 . 1 3 
1 . 0 7 
1 . 0 5 
1 . 1 5 
1 . 3 8 
1 . 3 0 
1 . 1 8 
1 . 6 3 
1 . 0 3 
1 . 1 6 
1 . 1 0 
1 . 7 7 
1 . 3 5 
1 . 3 2 
1 . 3 0 
1 . 6 7 
0 . 5 3 
1 . 9 0 
2 . 0 6 
0 . 8 9 7 
0 . 9 2 2 
0 . 9 1 6 
0 . 9 2 6 
0 . 9 2 8 
0 . 9 3 0 
0 . 9 2 9 
0 . 9 3 0 
0 . 9 2 8 
0 . 9 2 8 
0 . 9 3 0 
0 . 9 2 9 
0 . 9 2 9 
0 . 9 3 0 
0 . 9 2 8 
0 . 9 2 8 
0 . 9 2 8 
0 . 9 2 8 
0 . 9 2 7 
0 . 9 2 7 
0 . 9 2 5 
0 . 9 2 5 
0 . 9 2 0 
0 . 9 2 5 
0 . 9 2 5 
0 . 9 2 3 
0 . 9 2 3 
0 . 9 2 3 
0 . 9 2 0 
0 . 9 2 2 
0 . 9 8 3 
0 . 9 2 3 
0 . 9 8 8 
0 . 9 2 1 
0 . 9 1 9 
0 . 9 2 0 
0 . 9 1 9 
0 . 9 1 9 
0 . 9 1 9 
0 . 9 2 0 
0 . 9 2 0 
0 . 9 1 9 
0 . 9 2 0 
0 . 9 2 0 
0 . 9 6 0 
0 . 9 1 9 
0 . 9 2 0 
0 . 9 8 1 
0 . 9 8 1 
0 . 9 1 9 
0 . 9 1 9 
0 . 9 8 0 
0 . 9 8 2 
0 . 9 8 0 
0 . 9 1 9 
0 . 9 2 0 
0 . 9 8 0 
0 . 9 1 9 
0 . 9 1 9 
0 . 9 1 8 
0 . 9 8 0 
0 . 9 1 9 
0 . 9 8 1 
0 . 9 8 0 
0 . 9 2 2 
0 . 9 2 1 
0 . 9 8 3 
0 . 9 1 9 
0 . 9 8 0 
- 4 5 " / - 3 0 * B I D I R E C T I O N A L A B S O L U T E S P E C T R A L R E F L E C T A N C E F A C T O R S 
: WAV. 
B s s B s p B p s : B p p B r r : 
• t a n c o e f f . : m e a n c o e f f . 1 m e a n c o e f f . : m e a n c o e f f . : mean c o e f f . : 
! Cnm] v a r . v a r . v a r . v a r . v a r . 
1 3 9 0 0 . 9 9 1 
1 
1 . 8 3 : 0 . 9 0 5 0 . 4 7 1 0 . 9 0 6 1 . 0 9 ! 1 . 0 3 6 o . B 9 : 0 . 9 3 9 0 . 5 8 : 
: 3 9 3 1 . 0 1 6 0 . 7 4 ! 0 . 9 8 3 o . s o : 0 . 9 3 8 0 . 6 3 : 1 . 0 6 0 0 . 5 6 1 0 . 9 8 3 0 . 5 0 1 
i 4 0 0 1 . 0 1 4 0.90 : 0 . 9 8 1 0 . 6 0 I 0 . 9 8 5 1 . 0 1 : 1 . 0 3 8 1 . 0 7 : 0 . 9 7 9 0 . 8 4 : 
1 4 0 3 1 . 0 8 5 1 . 1 8 ' 0 . 9 8 8 0 . 6 6 ! 0 . 9 3 6 1 . 0 3 : 1 . 0 6 4 0 . 8 8 1 0 . 9 8 8 0 . 8 3 : 
! 4 1 0 1 . 0 8 3 1 . 0 8 i 0 . 9 3 8 1 . 0 6 ! 0 . 9 3 8 i . oo : 1 . 0 6 8 0 . 9 7 : 0 . 9 9 1 0 . 9 7 1 
! 4 1 5 1 . 0 5 3 1 . 0 1 0 . 9 3 3 1 . 0 5 : 0 . 9 3 9 0 . 9 7 : 1 . 0 7 3 1 . 0 6 ! 0 . 9 9 5 0 . 9 5 : 
: 4 5 0 1 . 0 8 B 1 . 8 8 : 0 . 9 3 3 l . i o : 0 . 9 3 8 1 . 5 6 : 1 . 0 7 3 1 . 0 1 1 0 . 9 9 3 1 . 0 9 : 
! 4 5 5 1 . 0 3 1 1 . 3 3 0 . 9 3 4 l . s o : 0 . 9 3 9 1 . 8 8 t 1 . 0 7 7 1 . 3 6 1 0 . 9 9 5 1 . 8 5 ! 
t 4 3 0 1 . 0 3 0 1 . 4 0 '. 0 . 9 3 3 1 . 5 8 i 0 . 9 3 8 1.33 : 1 . 0 7 7 1 . 3 0 t 0 . 9 9 5 1 . 5 5 : 
: 435 1 . 0 3 0 i . 4 1 ; 0 . 9 3 1 1 . 1 6 ! 0 . 9 3 B 1 . 5 7 1 1 . 0 7 3 1 . 3 7 1 0 . 9 9 3 1 . 5 4 ! 
I 4 4 0 1 . 0 8 9 1 . 58 0 . 9 3 3 1 . 0 3 ! 0 . 9 3 8 1 . 4 7 ! 1 . 0 7 B 1 . 5 9 ! 0 . 9 9 5 l . s e : 
: 445 1 . 031 1 . 3 4 0 . 9 3 1 1 . 5 3 1 0 . 9 4 0 1 . 3 9 1 1 . 0 7 6 1 . 3 9 ! 0 . 9 9 5 l . S B : 
! 4 5 0 1 . 0 3 1 1 . 3 3 0 . 9 3 5 1 . 8 3 : 0 . 9 4 1 1 . 38 ! 1 . 0 7 7 1 . 8 6 i 0 . 9 9 5 1 . 2 4 1 
: 4 3 5 1 . 0 3 5 1 . 4 1 0 . 9 3 5 1 . 1 6 0 . 9 4 1 1 . 3 3 : 1 . 0 7 9 1 . 4 5 i 0 . 9 9 7 1 . 5 8 : 
; 4 6 0 1 . 0 3 4 1 . 8 9 0 . 9 3 1 0 . 9 5 I 0 . 9 3 9 1 . 5 7 1 1 . 0 7 9 1 . 3 3 : 0 . 9 9 6 l . i s : 
: 4 6 5 1 . 0 3 9 1 . 5 4 0 . 9 3 7 1 . 0 7 0 . 9 4 6 1 . 8 6 , 1 . 0 7 3 1 . 5 5 ' 0 . 9 9 6 1.15 : 
! 4 7 0 1 . 0 3 5 1 . 1 9 0 . 9 3 3 1 . 1 0 . 0 . 9 3 9 1 . 1 7 : 1 . 0 8 1 1 . 3 4 : 0 . 9 9 6 1 . 14 1 
! 4 7 3 1 . 0 3 3 1 . 8 3 0 . 9 3 0 1 . 1 3 0 . 9 4 1 1 . 3 8 ' 1 . 0 7 B 1 . 3 0 ' 0 . 9 9 5 1 . 1 9 ! 
: 4 8 0 1 . 0 3 1 1 . 8 0 0 . 9 3 0 0 . 9 8 0 . 9 3 9 1 . 5 5 ' 1 . 0 7 9 1 . 8 0 • 0 . 9 9 5 1 . 1 0 1 
! 4 8 5 1 . 0 3 5 1 . 8 5 0 . 9 3 0 1 . 1 6 0 . 9 3 8 1 . 3 4 1 . 0 7 8 1 . 8 4 0 . 9 9 5 1 . 1 8 i 
! 4 9 0 1 . 0 3 3 1 . 8 8 0 . 9 8 8 1 . 0 5 0 . 9 3 7 1 . 1 5 1 . 0 8 0 1 . 8 9 0 . 9 9 5 l . u : 
i 4 9 5 1 . 0 3 1 1 . 1 8 0.9e7 1 . 0 7 0 . 9 3 6 1 . 1 5 1 . 0 7 8 1 . 8 4 0 . 9 9 3 l . U : 
: 500 1 . 0 3 5 1 . 8 0 0 . 9 8 6 1 . 0 7 0 . 9 3 5 1 . 1 6 1 . 0 7 6 0 . 9 3 0 . 9 9 5 l . 0 4 : 
! 5 0 5 . 1 . 0 3 5 1 . 0 8 0 . 9 8 6 0 . 8 0 0 . 9 3 6 1 . 0 8 1 . 0 7 9 1 . 8 1 0 . 9 9 3 0 . 9 8 : 
: 510 1 . 0 3 5 1 . 1 8 0 . 9 5 7 0 . 9 4 0 . 9 3 5 1 . 1 5 1 . 0 7 9 1 . 1 3 0 . 9 9 3 1 . 0 1 i 
: 5 1 5 ! 1 . 0 3 1 1 . 0 0 0 . 9 8 5 0 . 9 1 0 . 9 3 5 1 . 0 6 1 . 0 7 8 0 . 9 6 0 . 9 9 5 0 . 9 4 : 
: 5 8 0 1 . 0 3 0 0 . 9 3 0 . 9 5 4 0 . 8 5 0 . 9 3 3 1 . 1 6 1 . 0 7 9 0 . 9 3 0 . 9 9 5 o . 9 i : 
: 5 8 5 1 1 . 0 3 1 0 . 9 5 0 . 9 8 4 0 . 7 5 0 . 9 3 3 0 . B 7 1 . 0 7 7 0 . 8 7 0 . 9 9 1 o . s o : 
1 5 3 0 , 1 . 0 3 5 0 . 8 4 0 . 9 8 6 0 . 5 8 0 . 9 3 3 0 . 9 0 1 . 0 7 9 0 . 9 9 0 . 9 9 8 0 . 7 8 : 
: 5 3 5 : 1 . 0 3 0 0 . 9 3 0 . 9 8 8 0 . B 1 0 . 9 3 8 0 . 8 1 1 . 0 7 4 0 . 7 3 0 . 9 9 0 0 . 7 8 : 
1 5 4 0 : 1 . 0 3 1 0 . 7 4 0 . 9 8 5 0 . 6 9 0 . 9 3 5 0 . 6 9 1 . 0 7 6 0 . 8 0 0 . 9 9 0 0 . 6 9 1 
1 5 4 5 ! 1 . 0 3 5 0 . 8 4 0 . 9 8 8 0 . 7 3 0 . 9 3 8 0 . 8 5 1 . 0 7 6 0 . 9 4 0 . 9 9 1 0 . 7 6 : 
! 5 5 0 1 1 . 0 3 8 0 . 6 9 0 . 9 8 3 0 . 6 3 0 . 9 3 3 0 . 6 8 1 . 0 7 7 0 . 8 1 0 . 9 9 1 0 . 6 5 : 
1 5 3 5 : l . 0 3 4 0 . 8 1 0 . 9 8 8 0 . 6 3 0 . 9 3 1 0 . 7 6 1 . 0 7 6 0 . 6 7 0 . 9 9 1 0 . 6 7 1 
: 5 6 0 : 1 . 0 5 9 0 . 6 8 0 . 9 8 0 0 . 5 7 0 . 9 3 0 0 . 4 9 1 . 0 7 6 0 . 5 9 0 . 9 8 9 0 . 5 5 : 
1 5 6 5 1 1 . 0 3 5 0 . 8 5 0 . 9 1 9 0 . 6 7 0 . 9 3 1 0 . 7 0 1 . 0 7 8 0 . 6 8 0 . 9 9 0 0 . 6 5 : 
! 5 7 0 : 1 . 0 3 1 0 . 8 8 0 . 9 1 9 0 . 7 9 0 . 9 3 0 0 . 8 6 1 . 0 7 8 0 . 5 6 0 . 9 9 0 0 . 6 8 : 
: 5 7 5 1 1 . 0 3 1 0 . 6 7 0 . 9 1 8 0 . 5 3 0 . 9 3 0 0 . 6 1 1 . 0 7 7 0 . 6 9 0 . 9 8 9 0 . 5 7 1 
1 5 8 0 1 1 . 0 3 3 0 . 6 0 0 . 9 8 0 0 . 6 4 0 . 9 5 9 0 . 6 3 1 . 0 7 7 0 . 5 8 0 . 9 9 0 0 . 5 8 : 
: 5 8 5 1 1 . 0 3 1 0 . 6 0 0 . 9 1 9 0 . 5 7 0 . 9 5 9 0 . 5 3 1 . 0 7 8 0 . 5 8 0 . 9 8 9 0 . 5 5 : 
! 5 9 0 1 1 . 0 3 5 0 . 9 1 o .9eo 0 . 6 5 0 . 9 3 5 0 . 6 3 1 . 0 8 0 0 . 6 1 0 . 9 9 1 0 . 6 4 i 
! 5 9 5 1 1 . 0 3 5 0 . 9 0 0 . 9 1 6 0 . 6 6 0 . 9 3 0 0 . 6 0 1 . 0 7 8 0 . 6 6 0 . 9 8 9 0 . 6 4 : 
: 6 0 0 1 1 . 0 3 5 0 . 7 3 0 . 9 8 0 0 . 3 3 0 . 9 3 1 0 . 4 9 1 . 0 8 1 0 . 8 5 0 . 9 9 8 0 . 6 0 : 
1 6 0 5 1 1 . 0 3 6 0 . 5 7 0 . 9 1 7 0 . 4 6 0 . 9 3 0 0 . 3 6 1 . 0 8 0 0 . 3 5 0 . 9 9 1 o . 4 s ; 
1 6 1 0 ! 1 . 0 3 5 0 . 9 9 0 . 9 1 8 0 . 4 8 0 . 9 3 1 0 . 8 9 1 . 0 8 1 0 . 4 9 0 . 9 9 1 0 . 6 6 : 
: 6 1 5 1 1 . 0 3 7 0 . 8 3 0 . 9 1 7 0 . 6 3 0 . 9 3 1 0 . 7 0 1 . 0 7 9 0 . 8 1 0 . 9 9 1 0 . 6 3 : 
1 6 5 0 ! 1 . 0 3 8 0 . 9 8 0 . 9 1 7 0 . 5 0 0 . 9 3 8 0 . 4 9 1 . 0 8 0 0 . 5 3 0 . 9 9 8 0 . 5 1 ! 
: 6 5 3 ! 1 . 0 3 8 0 . 4 8 0 . 9 1 9 0 . 7 6 0 . 9 3 4 0 . 6 3 1 . 0 8 5 0 . 7 1 0 . 9 9 3 0 . 5 7 ! 
! 6 3 0 ! 1 . 0 3 6 0 . 7 7 0 . 9 1 6 0 . 7 9 0 . 9 3 0 0 . 8 3 1 . 0 8 8 0 . 4 5 0 . 9 9 1 0 . 6 5 : 
1 6 3 5 1 1 . 0 3 7 0 . 6 5 0 . 9 1 7 0 . 4 5 0 . 9 3 8 0 . 3 8 1 . 0 8 1 0 . 8 4 0 . 9 9 8 0 . 4 9 1 
1 6 4 0 ! 1 . 0 3 9 0 . 3 5 0 . 9 1 6 0 . 4 9 0 . 9 3 8 0 . 3 5 1 . 0 8 1 0 . 7 8 0 . 9 9 8 0 . 5 4 : 
i 6 4 5 1 1 . 0 4 0 0 . 7 1 1 0 . 9 8 1 0 . 6 6 0 . 9 3 3 0 . 3 7 1 . 0 8 4 0 . 6 1 0 . 9 9 5 0 . 5 7 i 
1 6 5 0 ! 1 . 0 3 7 0 . 9 8 0 . 9 8 0 0 . 8 8 0 . 9 3 4 0 . 5 4 1 . 0 8 8 0 . 7 1 0 . 9 9 3 0 . 7 1 1 
i 6 3 3 1 1 . 0 4 0 0 . 9 8 ! 0 . 9 1 6 0 . 7 1 0 . 9 3 3 0 . 7 7 1 . 0 8 1 0 . 6 7 0 . 9 9 3 0 . 7 5 : 
1 6 6 0 ! 1 . 0 4 0 0 . 8 0 ! 0 . 9 1 8 0 . 8 6 0 . 9 3 3 0 . 3 8 1 . 0 8 3 0 . 7 8 0 . 9 9 3 0 . 5 6 : 
1 6 6 5 1 1 . 0 4 5 0 . 8 6 1 0 . 9 1 4 0 . 3 7 0 . 9 3 4 0 . 7 9 1 . 0 8 0 0 . 3 1 0 . 9 9 4 0 . 6 6 1 
1 6 7 0 1 1 . 0 4 4 0 . 9 6 1 0 . 9 1 7 0 . 6 9 0 . 9 3 6 0 . 6 0 1 . 0 8 8 0 . 9 9 0 . 9 9 5 0 . 6 9 ! 
! 6 7 5 1 1 . 0 4 8 0 . 7 3 1 0 . 9 1 4 0 . 8 7 0 . 9 3 4 0 . 7 8 1 . 0 8 3 0 . 3 7 0 . 9 9 3 0 . 7 0 1 
1 6 8 0 ! 1 . 0 4 1 0 . B 5 1 0 . 9 1 5 1 . 0 3 0 . 9 3 4 0 . 4 7 1 . 0 7 7 0 . 9 9 i 0 . 9 9 5 0 . 6 7 I 
! 6 8 5 1 1 . 0 4 1 0 . 6 7 1 0 . 9 1 6 0 . 4 0 I 0 . 9 3 5 0 . 7 3 1 1 . 0 8 0 1 . 8 4 1 0 . 9 9 8 0 . 6 7 ! 
: 6 9 0 i 1 . 0 4 6 1 . 8 6 . 0 . 9 1 7 1 . 07 1 0 . 9 3 4 0 . 5 3 . 1 . 0 8 0 1 . 3 1 1 0 . 9 9 4 0 . 8 6 : 
! 6 9 3 1 1 . 0 4 3 0 . B 6 1 0 . 9 1 8 1 . 0 3 1 0 . 9 3 8 0 . 3 3 1 1 . 0 8 0 0 . 7 4 1 0 . 9 9 3 0 . 6 3 : 
! 7 0 0 : 1 . 0 4 1 0 . 7 6 1 0 . 9 1 8 0 . 9 4 1 0 . 9 3 4 0 . 6 6 1 1 . 0 8 3 0 . 5 8 1 0 . 9 9 5 o . s o : 
! 7 0 3 i 1 . 0 4 8 1 . 3 9 1 0 . 9 1 4 1 . 0 1 1 0 . 9 3 8 0 . 8 3 1 1 . 0 8 5 1 . 3 5 1 0 . 9 9 5 1 . 0 7 i 
i 7 1 0 : 1 . 0 4 8 1 . 5 3 1 0 . 9 1 5 0 . 9 5 1 0 . 9 3 0 0 . 9 6 ! 1 . 0 9 5 0 . 9 0 1 0 . 9 9 6 0 . 8 4 1 
1 7 1 3 1 1 . 0 4 1 0 . 4 3 1 0 . 9 1 8 1 . 1 3 1 0 . 9 4 1 0 . 7 4 1 1 . 0 8 4 0 . 6 6 1 0 . 9 9 6 o . 6 i : 
i 7 8 0 1 1 . 0 4 8 0 . 6 6 1 0 . 9 1 9 1 . 6 9 1 0 . 9 4 3 0 . 5 5 1 1 . 0 8 8 1 . 6 7 1 0 . 9 9 8 0 . 7 8 ! 
1 7 8 5 1 1 . 0 3 1 0 . 7 6 1 0 . 9 1 3 1 . 3 8 1 0 . 9 3 3 0 . 1 7 1 1 . 0 8 6 1 . 4 7 1 0 . 9 9 6 o . s i : 
1 7 3 0 
1 
1 1 . 0 4 6 
1 
1 . 2 9 ! 0 . 9 1 7 1 . 3 8 1 0 . 9 3 8 0 . 7 6 1 1 . 0 8 7 1 . 1 7 1 0 . 9 9 7 0 . 7 8 1 
W A V . 
CnmJ 
Bss 
C O e f f , 
var . 
! 3 9 0 
! 3 9 5 
! 4 0 0 
: 4 0 5 
: 410 
i 4 1 5 
: 4 2 0 
i 4 2 5 
! 4 3 0 
I 4 3 5 
! 4 4 0 
: 445 
! 4 5 0 
I 4 5 5 
: 4 6 0 
: 4 6 5 
! 4 7 0 
! 4 7 5 
: 4 8 0 
; 4 8 5 
! 4 9 0 
! 4 9 5 
! 5 0 0 
1 5 0 5 
: 5 1 0 
: s i s 
I 5 2 0 
t 5 2 5 
! 5 3 0 
: 5 3 5 
I 5 4 0 I 
I 5 4 5 I 
I s s o : 
i 5 5 5 I 
S 5 6 0 I 
: 5 6 5 : 
I 5 7 0 I 
I 5 7 5 I 
I 5 8 0 ! 
I 5 8 5 I 
! 5 9 0 I 
! 5 9 5 i 
! 6 0 0 I 
: 6 0 S : 
I 6 1 0 i 
i 6 i s : 
I 6 2 0 : 
I 6 2 5 i 
I 6 3 0 ! 
I 6 3 5 I 
! 6 4 0 I 
t 6 4 5 I 
I 6 5 0 ! 
I 6 5 5 I 
I 6 6 0 I 
1 6 6 5 I 
I 6 7 0 I 
I 6 7 5 I 
! 6 8 0 I 
I 6 8 5 ! 
! 6 9 0 I 
I 6 9 5 t 
! 7 0 0 ! 
I 7 0 5 f 
I 7 1 0 I 
I 7 1 5 I 
I 7 2 0 I 
I 7 2 5 
! 7 3 0 
1 
1 . 0 1 2 
1 . 0 2 8 
1 . 0 2 6 
1 . 0 3 4 
1 . 0 4 1 
1 . 0 4 1 
1 . 0 4 1 
1 . 0 4 3 
1 . 0 4 3 
1 . 0 4 3 
1 . 0 4 5 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 5 
1 . 0 4 6 
1 . 0 5 2 
1 . 0 4 7 
1 . 0 4 8 
1 . 0 4 6 
1 . 0 4 7 
1 . 0 4 8 
1 . 0 4 6 
1 . 0 4 5 
1 . 0 4 7 
1 . 0 4 7 
1 . 0 4 5 
1 . 0 4 6 
1 . 0 4 5 
1 . 0 4 7 
1 . 0 4 4 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 7 
1 . 0 4 6 
1 . 0 4 6 
1 . 0 4 7 
1 . 0 4 7 
1 . 0 4 8 
1 . 0 4 9 
1 . 0 5 0 
1 . 0 5 1 
1 . 0 5 0 
1 . 0 5 2 
1 . 0 5 4 
1 . 0 5 7 
1 . 0 5 4 
1 . 0 5 5 
1 . 0 5 9 
1 . 0 5 8 
1 . 0 5 4 
1 . 0 5 5 
1 . 0 5 5 
1 . 0 5 7 
1 . 0 5 7 
1 . 0 5 5 
1 . 0 5 7 
1 . 0 5 9 
1 . 0 6 1 
1 . 0 6 7 
1 . 0 6 3 
1 . 0 6 4 
1 . 0 6 5 
1 . 0 7 0 
1 . 0 6 2 
1 . 0 7 0 
0 . 3 8 
0 . 7 8 
0 . 7 5 
0 . 8 1 






1 . 3 9 
1 . 4 7 
1 . 4 7 
1 . 4 6 
1 . 3 4 
1 . 2 2 
1 . 3 0 
1 . 4 0 
1 . 2 2 
1 . 3 0 
1 . 1 6 
1 . 2 2 
1 . 0 3 
0 . 9 3 
0 . 8 8 
0 . 9 9 
0 . 8 3 
0 . 7 9 
0 . 9 7 
1 . 0 1 
0 . 9 2 
0 . 8 1 
0 . 7 6 
0 . 8 2 
0 . 5 7 
0 . 7 6 
0 . 7 4 
0 . 7 4 
0 . 7 2 
0 . 6 8 
0 . 7 3 
0 . 7 6 
0 . 5 8 
0 . 6 1 
0 . 5 3 
0 . 7 1 
0 . 8 2 
0 . 5 0 
0 . 8 9 
0 . 7 0 
0 . 7 5 
0 . 3 9 
0 . 5 2 
0 . 8 5 
1 . 0 2 
0 . 7 4 






1 . 0 7 
1 . 2 3 
0 . 9 3 
1 . 0 3 
0 . 5 7 
0 . 7 2 
1 . 4 5 
Bsp 
c o e f f . 
v a r . 
0 . 9 0 0 
0 . 9 3 3 
0 . 9 2 7 
0 . 9 3 8 
0 . 9 3 9 
9 4 2 
9 4 3 
9 4 5 
9 4 4 
9 4 3 
9 4 6 
9 4 3 
9 4 4 
9 4 5 
0 . 9 4 3 
0 . 9 3 7 
0 . 9 4 2 
0 . 9 4 0 
0 . 9 3 9 
0 . 9 4 0 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 3 8 
0 . 9 3 8 
0 . 9 3 8 
0 . 9 3 7 
0 . 9 3 6 
0 . 9 3 6 
0 . 9 3 7 
0 . 9 3 5 
0 . 9 3 4 
0 . 9 3 3 
0 . 9 3 3 
0 . 9 3 3 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 2 9 
0 . 9 3 2 
0 . 9 2 9 
0 . 9 3 1 
0 . 9 2 9 
0 . 9 2 9 
0 . 9 3 0 
0 . 9 3 0 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 3 1 
9 3 1 
9 3 0 
9 3 1 
9 3 0 
9 2 7 
9 2 7 
9 2 5 
9 2 7 
9 2 7 
0 . 9 2 7 
0 . 9 2 7 
0 . 9 3 1 
0 . 9 2 6 
0 . 9 3 5 
0 . 9 2 7 
0 . 9 3 1 
0 . 9 3 1 
0 . 9 3 5 
0 . 9 2 5 
0 . 9 2 7 
0 . B 4 
0 . 6 2 
0 . 7 1 
0 . 9 1 
0 . 6 9 
0 . 8 2 
0 . 8 7 
0 . 9 7 








0 . 9 9 
0 . 9 9 
1 . 0 1 
1 . 0 7 






0 . 8 4 
0 . 5 7 
0 . 5 3 
0 . 4 4 
0 . 4 7 
0 . 5 7 
0 . 4 5 
0 . 5 5 
0 . 5 4 
0 . 5 1 
0 . 3 9 
0 . 4 6 
0 . 6 1 
0 . 5 6 
0 . 5 6 
, 3 6 
, 3 3 
, 4 2 
. 8 6 
,51 
0 . 3 5 
0 . 5 2 
0 . 4 3 
0 . 2 4 
0 . 4 5 
0 . 4 3 
0 . 7 6 
0 . 7 2 
0 . 9 5 
0 . 8 1 
0 . 5 4 
0 . 6 1 
0 . 7 5 
0 . 8 4 
0 . 6 7 
1 . 0 8 
0 . 5 9 
0 . 7 1 
1 . 0 6 
0 . 6 6 
1 . 1 5 
0 . 9 9 
0 . 4 5 
Bps 
v a r . 
0 . 9 1 8 
0 . 9 4 7 
0 . 9 4 2 
0 . 9 5 1 
0 . 9 5 4 
0 . 9 5 6 
0 . 9 5 5 r 
0 . 9 5 6 
0 . 9 5 5 
0 . 9 3 5 
0 . 9 5 9 
0 . 9 5 7 
0 . 9 5 7 
0 . 9 5 7 
0 . 9 5 7 
0 . 9 6 4 
0 . 9 5 7 
0 . 9 5 8 
0 . 9 5 7 
0 . 9 5 7 
0 . 9 3 6 
0 . 9 5 3 
0 . 9 5 4 
0 . 9 3 4 
0 . 9 5 5 
0 . 9 3 2 
0 . 9 5 2 
0 . 9 5 2 
0 . 9 5 0 
0 . 9 5 0 
0 . 9 5 1 
0 . 9 5 1 
0 . 9 5 1 
0 . 9 5 1 
0 . 9 4 9 
0 . 9 4 9 
0 . 9 4 8 
0 . 9 4 9 
0 . 9 3 0 
0 . 9 3 1 
0 . 9 3 2 
0 . 9 5 1 
0 . 9 5 1 
0 . 9 5 0 
0 . 9 5 3 
0 . 9 4 9 
0 . 9 5 3 
0 . 9 5 2 
0 . 9 5 1 
0 . 9 3 1 
0 . 9 5 4 
0 . 9 5 6 
0 . 9 5 5 
0 . 9 5 3 
0 . 9 5 3 
0 . 9 3 3 
0 . 9 5 6 
0 . 9 5 2 
0 . 9 3 5 
0 . 9 4 9 
0 . 9 5 5 
0 . 9 5 4 
0 . 9 5 5 
0 . 9 5 4 
0 . 9 3 2 
0 . 9 5 3 
0 . 9 3 8 
0 . 9 3 1 











1 . 4 3 
1 . 3 5 
1 . 2 0 
1 . 2 3 
1 . 2 6 
, 2 6 
, 1 4 
, 1 8 
, 1 2 
. 1 8 
, 1 8 
. 13 
1 . 0 6 
0 . 9 7 
0 . . 9 6 
0 . 9 0 
0 . 8 5 
0 . 7 6 
0 . 8 6 
0 . 8 2 
0 . 7 0 
0 . 7 5 
0 . 8 6 
0 . 5 6 
0 . 6 2 
0 . 6 1 
0 . 7 1 
0 . 6 4 
0 . 5 9 
0 . 4 7 
0 . 3 4 
0 . 6 8 
0 . 3 3 
0 . 4 1 
0 . 4 4 
0 . 4 6 
0 . 4 5 
0 . 7 6 
0 . 5 1 
0 . 4 0 
0 . 5 3 
0 . 5 8 
0 . 3 8 
0 . 6 3 
0 . 8 1 
0 . 4 8 
0 . 6 2 
0 . 7 2 
0 . 3 4 
0 . 6 4 
0 . 9 1 
0 . 4 2 
0 . 7 1 
1 . 0 1 
0 . 9 8 
1 . 6 1 
1 . 0 6 
0 . 7 0 
0 . 3 4 
Bpp B r r 
mean c o e f f . 
v a r . 
van c o e f f . 
v a r . 
1 . 0 0 2 
1 . 0 3 4 
1 . 0 3 7 
1 . 0 5 1 
1 . 0 5 0 
1 . 0 5 8 
1 . 0 5 6 
1 . 0 5 9 
1 . 0 5 9 
1 . 0 5 9 
1 . 0 6 2 
1 . 0 5 9 
1 . 0 6 0 
1 . 0 6 1 
1 . 0 6 0 
1 . 0 5 6 
1 . 0 6 1 
1 . 0 6 1 
1 . 0 6 0 
1 . 0 6 1 
1 . 0 6 0 
1 . 0 5 9 
1 . 0 5 9 
1 . 0 5 9 
1 . 0 6 0 
1 . 0 6 0 
1 . 0 5 9 
1 . 0 S B 
1 . 0 5 9 
1 . 0 5 8 
1 . 0 3 8 
1 . 0 5 8 
1 . 0 5 8 
1 . 0 5 7 
1 . 0 5 6 
1 . 0 5 7 
1 . 0 5 6 
1 . 0 5 6 
1 . 0 5 6 
1 . 0 5 6 
1 . 0 5 8 
1 . 0 5 8 
1 . 0 5 7 
1 . 0 3 7 
1 . 0 5 8 
1 . 0 5 8 
1 . 0 6 1 
1 . 0 6 1 
1 . 0 6 1 
1 . 0 6 0 
1 . 0 6 2 
1 . 0 6 3 
1 . 0 6 0 
1 . 0 5 9 
1 . 0 6 0 
1 . 0 6 2 
1 . 0 6 4 
1 . 0 6 0 
1 . 0 5 6 
1 . 0 6 3 
1 . 0 6 1 
1 . 0 6 3 
1 . 0 6 6 
1 . 0 6 4 
1 . 0 6 3 
1 . 0 6 3 
1 . 0 6 3 
1 . 0 6 3 
1 . 0 6 6 
1 . 0 7 
0 . 6 0 
0 . 6 1 
0 . 6 7 
0 . 9 7 
1 . 1 3 
1 . 3 6 
1 . 1 7 
1 . 3 6 
1 . 3 0 
1 . 4 2 
1 . 3 5 
1 . 2 2 
1 . 3 0 
1 . 2 2 
1 . 2 0 
1 . 2 3 
1 . 2 7 
1 . 1 0 
1 . 1 2 
1 . 0 8 
1 . 1 6 
1 . 0 3 
0 . 9 9 
0 . 9 7 
1 . 0 4 
0 . 9 7 
0 . 8 0 
0 . 7 6 
0 . 8 3 
0 . 7 3 
0 . 9 3 
0 . 9 7 
0 . 8 3 
0 . 4 6 
0 . 5 5 
0 . 6 7 
0 . 6 9 
0 . 8 0 
0 . 6 1 
0 . 6 0 
0 . 5 7 
0 . 5 2 
0 . 4 6 
0 . 6 6 
0 . 4 9 
0 . 5 9 
0 . 5 0 
0 . 7 7 
0 . 4 0 
0 . 4 2 
0 . 4 1 
0 . 5 8 
0 . 7 1 
0 . 6 7 
0 . 7 0 
0 . 9 4 
0 . 7 0 
0 . 4 4 
0 . 7 1 
0 . 5 3 
0 . 3 1 
1 . 0 6 
0 . 5 6 
0 . 9 9 
0 . 6 0 
1 . 4 7 
1 . 8 5 
0 . 8 6 
0 . 9 5 6 
0 . 9 8 5 
0 . 9 8 3 
0 . 9 9 4 
0 . 9 9 6 
0 . 9 9 9 
0 . 9 9 9 
1 . 0 0 1 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 3 
1 . 0 0 1 
1 . 0 0 2 
1 . 0 0 2 
1 . 0 0 2 
1 . 0 0 2 
1 . 0 0 2 
1 . 0 0 2 
1 . 0 0 1 
1 . 0 0 1 
1 . 0 0 1 
0 . 9 9 9 
0 . 9 9 9 
1 . 0 0 0 
1 . 0 0 0 
0 . 9 9 9 
0 . 9 9 8 
0 . 9 9 6 
0 . 9 9 8 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 6 
0 . 9 9 6 
0 . 9 9 5 
0 . 9 9 5 
0 . 9 9 6 
0 . 9 9 6 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 7 
0 . 9 9 6 
0 . 9 9 7 
0 . 9 9 9 
0 . 9 9 9 
1 . 0 0 0 
0 . 9 9 9 
1 . 0 0 0 
1 . 0 0 2 
1 . 0 0 1 
0 . 9 9 8 
0 . 9 9 9 
0 . 9 9 9 
1 . 0 0 1 
0 . 9 9 9 
0 . 9 9 8 
0 . 9 9 9 
1 . 0 0 1 
1 . 0 0 1 
1 . 0 0 6 
1 . 0 0 2 
1 . 0 0 3 
1 . 0 0 3 
1 . 0 0 6 
l . O O O 
1 . 0 0 6 
WAV . 
Cnm] 
Bss Bsp Bps Bpp B r r 
c o e f f . c o e f f . 
var . 
coe-ff. 
v a r . 
c o e f f . 
var . 
mean c o e f f . 









































































































































































































































































































































































































































































































































































0 . 8 5 







1 . 16 
0.91 
































































































































-45"/ 1 5 " B I D I R E C T I O N A L A B S O L U T E S P E C T R A L R E F L E C T A N C E F A C T O R S 
1 t 
: UAV.: 
B s s B s p B p s B p p B r r 
: : m a n c o e f f . ! m e a n c o e f f . : m e a n c o e f f . mean c o e f f . ! m a n c o e f f . 
i Cna]: v a r . ; v a r . v a r . v a r . v a r . 
i 3 9 0 : 1 . 0 7 5 0 . 3 5 i 0 . 9 2 4 1.34 : 0 . 9 3 8 1 . 6 4 0 .997 1 . 8 1 1 0 . 9 8 4 0 . 6 0 
: 395 : 1 . 0 9 8 0 .74 ! 0 . 9 3 2 0 .B2 ! 0 . 9 6 5 0 . 9 8 1 . 0 3 0 0 . 8 B 1 1 . 0 1 1 0 . 6 0 
: too i 1 . 0 9 7 0 . 6 8 ! 0 . 9 4 6 0 . 8 0 : 0 . 9 6 0 0 . 7 3 1 . 0 8 7 1 .45 1 1 . 0 0 8 0 . 8 0 
: 4 0 5 : 1 . 1 1 0 0 . 9 6 ! 0 . 9 3 5 0 . 5 7 : 0 . 9 7 2 0 . 9 3 1 . 0 3 9 0 . 9 7 1 1 . 0 1 9 0 . 7 7 
: 410 : 1 . 1 1 1 1 . 0 4 ! 0 . 9 3 8 o . 6 i : 0 . 9 7 2 0 . 9 8 1 . 0 4 2 1 . 5 5 1 1 . 0 8 1 0 . 9 1 
: 4 1 5 : 1 . 1 1 5 0 . 8 7 ! 0 . 9 6 8 o . 9 i : 0 . 9 7 6 1 . 0 7 1 . 0 4 8 1 . 3 6 I 1 . 0 8 5 0 . 9 6 
: 4 8 0 : 1 . 1 1 7 1 . 1 4 ! 0 . 9 6 6 1.07 : 0 . 9 7 4 1 . 1 1 1 . 0 5 0 1 . 8 8 1 1 . 0 8 7 1 . 0 7 
! 4 2 3 ! 1 . 1 1 8 1 . 8 0 i 0 . 9 6 4 l . o a : 0 . 9 7 5 1 . 8 6 1 . 0 5 1 1 .54 : 1 . 0 2 7 1 . 1 9 
i 4 3 0 : 1 . 1 1 8 1 .39 '. 0 . 9 6 3 1.17 : 0 . 9 7 5 1 . 3 6 1 . 0 5 0 1 . 6 2 : 1 . 0 8 7 1 . 2 8 
! 4 3 5 ! 1 . 1 8 0 1 .39 1 0 . 9 6 8 1 . 1 6 : 0 .977 1 .54 1 . 0 4 9 1 . 6 0 : 1 . 0 2 7 1 .35 
i 4 4 0 : 1 . 1 8 8 1 .47 1 0 . 9 6 4 1 . 1 3 : 0 .977 1 .3B 1 . 0 5 3 1 . 2 9 : 1 . 0 2 9 1 . 2 2 
: 445 : 1 . 1 8 2 1 . 4 8 ! 0 . 9 6 4 1 . 0 0 ! 0 .977 1 . 3 6 1 . 0 5 0 i . 6 5 : 1 . 0 2 8 1 . 2 9 
: 4 5 0 : 1 . 1 8 8 1 . 5 5 ! 0 . 9 6 4 1.23 : 0 .977 1 . 4 1 1 . 0 5 1 1 .68 : 1 . 0 2 9 1 . 4 1 
i 455 : 1 . 1 2 3 1 . 4 1 : 0 . 9 6 5 1 . 0 7 ! 0 .977 1 . 4 1 1 . 0 5 4 1 .45 : 1 . 0 3 0 1 . 2 8 
t 4 6 0 i 1 . 1 8 4 1 . 8 3 1 0 . 9 6 8 1 . 0 7 : 0 . 9 7 B 1 .35 1 . 0 5 1 i . 4 0 : 1 . 0 2 9 1 .20 
i 4 6 5 : 1 . 1 2 9 1 . 2 4 ! 0 . 9 5 7 0 . 9 5 : 0 . 9 8 3 1 . 3 6 1 . 0 4 7 1 . 3 2 : 1 . 0 2 9 1 . I S 
1 4 7 0 1 1 . 1 8 3 1 .20 ! 0 . 9 6 3 1 . 1 1 i 0 .977 1 . 4 0 . 1 . 0 5 3 1 .45 1 1 . 0 2 9 1 . 2 2 
i 4 7 3 ! 1 . 1 8 3 1 . 8 3 ! 0 . 9 6 0 1 . 1 2 i 0 . 9 7 8 1 .39 1 1 . 0 S 1 1 . 5 2 i 1 . 0 2 B 1 . 8 4 
: 4 8 0 i 1 . 1 2 3 1 . 3 3 ! 0 . 9 6 0 0 . 9 9 : 0 . 9 7 6 1 . 1 9 . 1 . 0 3 0 1 . 3 8 1 1 . 0 8 7 1 . 1 6 
1 4 8 5 1 1 . 1 2 5 1 . 8 5 1 0 . 9 6 1 1 . 0 1 0 .977 1 . 1 8 : l . o s o 1 .43 ! 1 . 0 8 8 1 . 1 7 
: 4 9 0 1 1 . 1 8 3 1 . 2 4 ! 0 .939 0 . 8 9 0 .977 1 . 1 4 . 1 . 0 5 0 1 .3S 1 1 . 0 8 7 1 . 1 8 
i 495 : 1 . 1 2 2 1 . 8 4 ! 0 . 9 6 0 0 . 9 9 0 . 9 7 3 1 . 8 5 ! 1 . 0 4 9 1 .34 i 1 . 0 2 7 1 . 1 4 1 
! 5 0 0 i 1 . 1 2 4 1 .20 ! 0 .959 0 . 8 9 0 . 9 7 3 0 . 8 9 ! 1 . 0 4 8 1 . 3 8 : 1 . 0 8 6 1 . 0 3 
! 5 0 5 1 1 . 1 8 4 1 . 0 6 ! 0 .959 0 . 8 8 0 . 9 7 3 0 . 9 8 ! 1 . 0 4 9 1 .20 : 1 . 0 2 7 0 . 9 6 
! 3 1 0 : 1 . 1 2 6 1 . 1 6 i 0 . 9 3 8 0 . 8 1 0 . 9 7 4 1 . 0 0 i 1 . 0 4 8 1 . 2 9 1 1 . 0 8 6 1 .00 
! s i s : 1 . 1 2 4 0 . 8 8 1 0 . 9 3 7 0 . 7 6 0 . 9 7 2 1 . 0 3 1 1 . 0 4 7 1 . 2 7 ! 1 . 0 2 5 0 . 9 3 
i 3 8 0 1 1 . 1 2 4 0 . 9 2 ! 0 .955 0 . 7 8 0 . 9 7 3 0 . 9 8 1 1 . 0 4 6 1.14 : 1 . 0 2 5 0 . 8 7 
i 3 8 5 i 1 . 1 2 3 0 . 7 2 ! 0 . 9 3 7 0 . 6 4 0 . 9 7 2 0 .74 ! 1 . 0 4 7 1 . 1 6 1 1 . 0 2 3 0 . 7 5 
t 5 3 0 1 1 . 1 2 3 0 . 6 6 1 0 . 9 3 8 0 . 6 4 0 . 9 7 1 0 . 7 5 ! 1 . 0 4 6 1 . 2 4 ! 1 . 0 2 5 0 . 7 4 
! 535 . 1 . 1 2 4 0 . 6 7 1 0 . 9 3 4 0 . 7 3 0 . 9 7 0 0 . 9 1 I 1 . 0 4 6 1 .0S 1 . 0 2 4 0 . 8 0 
1 5 4 0 1 1 . 1 2 5 0 . 6 7 ! 0 . 9 3 5 0 . 6 7 0 . 9 7 1 0 . 9 7 ! 1 . 0 4 7 1 . 1 0 1 . 0 8 5 0 . 8 1 
: 343 1 . 1 8 5 0 . 9 0 1 0 . 9 3 4 0 . 6 2 0 . 9 7 1 0 . 8 4 1 1 . 0 4 3 1 . 1 1 1 . 0 2 3 0 . 8 4 
! 5 5 0 ' 1 . 1 2 5 0 . 6 3 1 0 .955 0 . 6 8 0 . 9 7 1 0 . 7 0 1 1 . 0 4 4 1 . 0 5 1 . 0 8 4 0 . 7 1 
! 5 5 5 1 . 1 8 6 0 . 6 5 ! 0 . 9 5 2 0 . 8 4 0 . 9 7 0 0 . 7 6 1 1 . 0 4 4 0 . 9 5 1 . 0 8 3 0 . 7 5 
1 5 6 0 1 . 1 2 6 0 . 7 2 1 0 . 9 5 0 0 . 5 7 0 . 9 7 0 0 . 7 8 1 1 . 0 4 3 0 . 7 3 1.022 0 . 6 4 
: 5 6 5 1 . 1 2 5 0 . 8 6 ! 0 . 9 3 1 0 . 5 0 0 . 9 7 1 0 . 6 0 1 1 . 0 4 4 0 . 7 8 1 . 0 8 3 0 . 6 4 
! 5 7 0 1 . 1 2 5 0 . 6 7 ! 0 . 9 3 2 0 . 6 6 0 . 9 7 0 0 . 6 8 t 1 . 0 4 2 0 . 7 8 1.022 0 . 6 4 
I 575 1 . 1 2 5 0 . 8 8 1 0 . 9 3 2 0 . 3 7 0 . 9 6 9 0 . 6 4 ! 1 . 0 4 2 1 . 0 9 1 . 0 8 8 0 . 7 2 
i 5 8 0 1 . 1 2 9 0 . 5 3 1 0 .933 0 . 6 8 0 . 9 7 1 0 . 4 6 ! 1 . 0 4 1 0 . 7 8 1 . 0 8 4 0 . 5 2 
i 5 8 5 1 . 1 2 9 0 . 3 9 i 0 . 9 5 1 0 . 3 7 0 . 9 7 1 0 . 4 5 ! 1 . 0 4 2 0 . 9 3 1 . 0 8 3 0 . 5 4 
1 5 9 0 1 . 1 3 2 0 . 5 9 1 0 . 9 3 2 0 . 3 3 0 . 9 7 8 0 . 5 9 1 1 . 0 4 5 0 . 7 5 1 . 0 8 5 0 . 5 3 
1 595 1 . 1 3 2 0 . 5 4 1 0 . 9 5 8 0 . 4 7 0 . 9 7 1 0 . 5 7 1 1 . 0 4 3 1 . 0 6 1 . 0 2 5 0 . 6 2 
1 6 0 0 1 . 1 3 0 0 . 5 4 1 0 . 9 5 0 0 . 4 1 0 . 9 7 0 0 . 4 1 1 1 . 0 4 5 0 . 6 8 1 . 0 8 4 0 . 4 5 
1 6 0 S 1 . 1 3 2 0 . 6 8 1 0 . 9 5 8 0 . 6 4 0 . 9 7 1 0 . 5 5 1 1 . 0 4 4 0 . 8 7 1 . 0 2 5 0 . 6 2 1 
1 6 1 0 1 . 1 3 5 0 . 5 4 1 0 . 9 5 1 0 . 7 3 0 . 9 7 3 0 . 4 8 ! 1 . 0 4 6 0 . 6 8 1 . 0 8 7 0 . 5 5 : 
1 6 1 5 1 . 1 3 0 0 . 4 1 1 0 . 9 5 1 0 . 4 9 0 . 9 7 0 0 . 4 2 1 1 . 0 4 4 0 . 7 6 1 . 0 8 4 0 . 4 9 : 
1 6 8 0 1 . 1 3 4 0 . 3 3 I 0 . 9 3 8 0 . 5 3 0 . 9 7 1 0 . 4 9 1 1 . 0 4 6 1 . 0 0 1 . 0 8 6 0 . 3 5 : 
: 6 8 5 1 . 1 3 8 0 . 8 4 1 0 . 9 3 3 0 . 6 0 0 . 9 7 4 0 . 5 7 ! 1 . 0 4 7 1 . 1 4 1 . 0 8 7 0 . 6 0 : 
1 6 3 0 1 . 1 3 4 0 . 8 4 1 0 . 9 5 1 0 . 4 9 0 . 9 7 3 0 . 3 2 i 1 . 0 4 6 1 . 0 0 1 . 0 8 6 0 . 6 3 : 
1 6 3 5 1 . 1 3 1 0 . 3 7 ! 0 . 9 4 9 0 . 5 6 0 . 9 7 1 0 . 3 9 t 1 . 0 4 4 0 . 9 6 1 . 0 8 4 0 . 5 6 : 
! 6 4 0 1 . 1 3 8 0 . 4 7 1 0 . 9 5 1 0 . 4 8 0 . 9 7 5 0 . 2 3 1 1 . 0 4 8 0 . 8 8 1 . 0 2 7 0 . 4 3 ! 
1 6 4 5 1 . 1 3 8 0 . 3 3 1 0 . 9 3 1 0 . 6 0 t 0 .977 0 . 7 7 1 1 . 0 4 7 0 . 8 9 1 . 0 2 8 0 . 5 9 : 
1 6 5 0 1 . 1 4 6 0 . 5 3 ! 0 .933 0 . 9 6 1 0 .977 0 . 7 3 1 1 . 0 4 6 1 . 0 1 1 . 0 3 0 0 . 7 4 i 
1 6 5 5 1 . 1 4 0 0 . 8 1 1 0 . 9 4 9 0 . 4 3 ' 0 . 9 7 3 0 . 8 9 1 1 . 0 4 6 0 . 9 9 1 . 0 8 8 0 .74 i 
1 6 6 0 1 . 1 4 1 0 . 4 8 1 0 . 9 5 2 0 . 6 5 1 0 . 9 7 4 0 . 3 4 1 1 . 0 4 4 1 . 8 5 1 . 0 8 8 0 . 6 3 ! 
' 6 6 3 1 . 1 4 8 0 . 2 9 1 0 . 9 5 1 0 . 8 0 1 0 . 9 7 8 0 . 6 7 1 1 . 0 4 6 O . B O 1 . 0 2 9 0 . 5 2 1 
1 6 7 0 1 . 1 4 8 0 . 3 8 1 0 . 9 3 2 O . S O 1 0 .979 0 . 6 8 1 1 . 0 4 7 1 . 0 0 1 . 0 3 2 0 . 5 7 1 
1 6 7 3 1 . 1 4 4 0 . 7 7 1 0 . 9 4 8 0 . 6 4 1 0 . 9 7 8 0 . 7 9 1 1 . 0 4 4 1 . 0 3 1 . 0 2 7 0 . 7 4 : 
! 6 8 0 
! 6 8 5 
1 . 1 4 5 0 . 3 8 1 0 . 9 4 8 0 . 3 3 1 0 .977 0 . 7 9 1 1 . 0 4 3 1 . 0 0 1 . 0 2 8 0 . 6 4 : 
1 . 1 4 3 0 . 6 4 1 0 .933 0 . 8 3 1 0 . 9 7 3 0 . 5 3 1 1 . 0 4 8 1 . 1 8 ! 1 . 0 8 8 0 . 7 8 : 
1 6 9 0 1 . 1 4 9 0 . 6 2 ! 0 . 9 3 2 0 . 3 8 1 0 . 9 7 3 0 . 8 3 ! 1 . 0 4 7 1 . 4 8 1 1 . 0 3 1 0 . 7 6 ! 
1 6 9 5 
1 7 0 0 
1 . 1 4 8 0 . 6 1 1 0 . 9 3 1 0 . 8 9 1 0 . 9 7 3 0 . 7 6 1 1 . 0 4 4 0 . 9 8 ! 1 . 0 8 9 0 . 7 7 ! 
1 . 1 3 0 0 . 8 3 1 0 . 9 3 2 0 . 3 6 1 0 . 9 8 0 1 . 0 1 1 1 . 0 5 1 0 . 9 9 i 1 . 0 3 3 0 . 7 9 i 
: 7 0 S 
', 7 1 0 
1 7 1 5 
1 . 1 4 8 0 . 3 8 ! 0 . 9 5 1 0 . 9 5 1 0 . 9 7 8 0 . 6 1 1 1 . 0 4 3 1 . 4 8 ! 1 . 0 3 0 0 . 7 6 : 
1 . 1 3 1 1 . 0 4 ! 0 . 9 4 9 0 . 9 7 1 0 . 9 7 8 0 . 8 7 1 1 . 0 4 7 1 .97 1 1 . 0 3 1 l . 0 9 : 
1 . 1 3 0 0 . 9 6 ! 0 . 9 3 1 0 . 8 6 1 0 . 9 8 3 0 . 5 8 1 1 . 0 4 7 1 . 0 8 1 1 . 0 3 3 0 . 7 7 ! 
! 7 8 0 
1 7 8 3 
1 . 1 4 5 0 . 7 8 1 0 . 9 3 0 0 . 3 2 I 0 .979 0 . 4 7 1 1 . 0 4 6 1 . 4 0 1 1 . 0 3 0 0 . 5 3 : 
1 . 1 3 0 O . B O ! 0 . 9 3 2 1 . 3 6 1 0 .979 O . S I 1 1 . 0 4 8 1 . 3 6 1 1 . 0 3 1 0 . 9 9 1 
1 7 3 0 
1 
1 . 1 3 3 0 . 3 1 1 0 . 9 3 0 
1 
0 . 4 4 1 0 . 9 8 0 0 . S 9 1 1 . 0 4 7 8 . 2 1 1 1 . 0 3 3 
1 
0 . 7 8 : 
B s s 
WAV. ! 
[ n m ] I 
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1 . 0 8 1 
1 . 0 8 3 
1 . 0 8 2 
1 . 0 8 4 
1 . 0 8 3 
1 . 0 8 5 
1 . 0 8 3 
1 . 0 8 6 
1 . 0 8 7 
1 . 0 8 7 
1 . 0 8 7 
1 . 0 8 6 
0 8 8 
0 8 8 
1 . 0 8 6 
1 . 0 8 8 
1 . 0 8 7 
1 . 0 6 9 
1 . 0 8 9 
1 . 0 6 9 
1 . 0 8 6 
1 . 0 9 1 
1 . 0 9 0 
1 . 0 9 4 
1 . 0 9 1 
1 . 0 9 4 
1 . 0 9 4 
1 . 0 9 3 
1 . 0 9 2 
1 . 0 9 2 
I-
W A V . ! 
mean c o e f f . mean c o e f f . ! mean c o e f f . mean c o e f f . mean c o e f f . 
Cnm] ! v a r . v a r . var . v a r . v a r . 
B s s B s p Bps Bpp B r r 
! 3 9 0 
! 395 
! 4 0 0 
I 4 0 5 
! 4 1 0 
: 4 1 5 
! 4 8 0 
: 4 8 5 
: 430 
! 4 3 5 
I 4 4 0 
: 445 
! 4 5 0 
! 4 5 5 
! 4 6 0 
! 4 6 5 
i 4 7 0 
! 4 7 5 
i 4 B 0 
! 4 8 5 
I 4 9 0 
! 4 9 5 
I 5 0 0 
I 5 0 5 
! 5 1 0 
i S I S 
! 5 8 0 
I 5 8 5 
I 5 3 0 
! 5 3 5 
i 5 4 0 
I 5 4 5 
! 5 3 0 
: 5 5 5 
! 5 6 0 
! 5 6 5 
t 5 7 0 
i 5 7 5 
! 5 8 0 
I 5 8 5 
! 5 9 0 
! 5 9 5 
! 6 O 0 I 
: 6 0 S I 
i 6 1 0 I 
: 6 1 5 i 
I 6 8 0 : 
: 6 8 5 : 
i 6 3 0 I 
I 6 3 5 ! 
! 6 4 0 I 
I 6 4 5 1 
I 6 5 0 ! 
I 6 5 3 : 
I 6 6 0 I 
I 6 6 5 I 
! 6 7 0 I 
i 6 7 5 i 
I 6 8 0 t 
I 6 8 5 I 
! 6 9 0 I 
! 6 9 5 I 
I 7 0 0 i 
I 7 0 5 I 
i 710 : 
i 7 1 5 I 
I 7 8 0 i 
i 7 8 5 I 
! 7 3 0 I 
1 . 3 8 8 
1 . 4 1 0 
1 . 4 0 6 
1 . 4 8 8 
1 . 4 8 7 
1 . 4 8 7 
1 . 4 3 3 
1 . 4 3 6 
1 . 4 3 9 
1 . 4 3 6 
1 . 4 4 0 
1 . 4 4 3 
1 . 4 4 8 
1 . 4 4 4 
1 . 4 4 7 
1 . 4 5 6 
1 . 4 5 1 
1 . 4 5 1 
1 . 4 4 9 
1 . 4 5 1 
1 . 4 5 4 
1 . 4 5 3 
1 . 4 5 5 
1 . 4 5 5 
1 . 4 5 6 
1 . 4 5 9 
1 . 4 5 7 
1 . 4 5 7 
1 . 4 5 8 
1 . 4 5 9 
1 . 4 6 1 
1 . 4 6 0 
1 . 4 6 6 
1 . 4 6 7 
1 . 4 7 0 
1 . 4 7 8 
1 . 4 7 1 
1 . 4 6 9 
1 . 4 7 8 
1 . 4 7 6 
1 . 4 7 6 
1 . 4 7 7 
1 . 4 6 1 
1 . 4 8 5 
1 . 4 6 7 
1 . 4 8 9 
1 . 4 9 0 
1 . 4 9 0 
1 . 4 9 3 
1 . 4 9 3 
1 . 4 9 7 
1 . 4 9 6 
1 . 5 0 8 
1 . 5 0 3 
1 . 5 0 6 
1 . 5 0 5 
1 . 5 1 0 
1 . 5 1 0 
1 . 5 0 9 
1 . 5 0 9 
1 . 5 1 9 
1 . 5 1 6 
1 . 5 8 0 
1 . 5 1 1 
1 . 5 1 7 
1 . 5 1 6 
1 . 5 8 8 
1 . 5 8 1 
1 . 3 8 3 
1 . 3 0 
1 . 3 1 
1 . 5 9 
1 . 5 9 
1 . 5 1 
1 . 6 3 
1 . 6 8 
1 . 6 7 
1 . 9 4 
1 . 9 0 
1 . 9 0 
8 . 0 1 
1 . 9 7 
1 . 9 0 
1 . 5 7 
1 . 6 7 
1 . 5 9 
1 . 4 8 
1 . 4 9 
1 . 4 3 
1 . 4 4 
1 . 4 4 
1 . 8 6 
1 . 4 3 
1 . 3 6 
1 . 4 7 
1 . 8 9 
1 . 1 8 
0 . 8 9 
1 . 1 5 
1 . 8 5 
1 . 3 4 
1 . 1 8 
1 . 0 0 
0 . 9 7 
1 . 0 4 
0 . 9 7 
1 . 0 8 
0 . 6 1 
0 . 6 5 
0 . 7 3 
1 . 1 8 
1 . 0 4 
0 . 9 9 
0 . 9 8 
1 . 0 0 
0 . 9 8 
0 . 8 8 
1 . 0 8 
0 . 8 1 
0 . 7 1 
0 . 7 9 
0 . 7 8 
0 . 7 0 
1 . 1 1 
0 . 9 8 
1 . 0 5 
0 . 8 0 
0 . 8 7 
1 . 8 9 
1 . 8 4 
1 . 0 4 
1 . 0 4 
1 . 1 4 
1 . 1 1 
0 . 5 6 
0 . 6 6 
1 . 0 9 
0 . 6 6 
0 . 9 3 5 
0 . 9 S 7 
0 . 9 5 6 
0 . 9 6 8 
0 . 9 6 7 
0 . 9 7 8 
0 . 9 7 1 
0 . 9 7 8 
0 . 9 7 0 
0 . 9 7 1 
0 . 9 7 2 
0 . 9 7 0 
0 . 9 7 2 
0 . 9 7 3 
0 . 9 7 0 
0 . 9 6 4 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 6 6 
0 . 9 6 9 
0 . 9 6 7 
0 . 9 6 7 
0 . 9 6 7 
0 . 9 6 6 
0 . 9 6 6 
0 . 9 6 5 
0 . 9 6 4 
0 . 9 6 5 
0 . 9 6 5 
0 . 9 6 3 
0 . 9 6 3 
0 . 9 6 2 
0 . 9 6 2 
0 . 9 6 1 
0 . 9 5 9 
0 . 9 6 0 
0 . 9 5 9 
0 . 9 3 6 
0 . 9 5 6 
0 . 9 3 9 
0 . 9 5 9 
0 . 9 3 6 
0 . 9 5 8 
0 . 9 5 9 
0 . 9 6 0 
0 . 9 5 9 
0 . 9 6 0 
0 . 9 6 1 
0 . 9 5 9 
0 . 9 S 8 
0 . 9 S B 
0 . 9 6 0 
0 . 9 3 7 
0 . 9 5 8 
0 . 9 6 0 
0 . 9 5 8 
0 . 9 5 9 
0 . 9 5 7 
0 . 9 5 8 
0 . 9 5 9 
0 . 9 6 2 
0 . 9 6 8 
0 . 9 6 1 
0 . 9 6 0 
0 . 9 5 9 
0 . 9 6 3 
0 . 9 5 9 
0 . 9 6 O 
0 . 9 6 2 
0 . 9 0 
0 . 6 3 
0 . 8 6 
0 . 7 5 
1 . 8 0 
1 . 1 8 
0 , . 9 8 
. 0 8 
. 8 2 
. 1 7 
. 3 9 
1 . 0 8 
1 . 1 5 
1 . 2 4 
1 . 1 0 
1 . 2 4 
1 . 2 3 
1 . 3 0 
1 . 0 6 
1 . 1 8 
1 . 1 6 
1 . 1 7 
1 . 0 6 
1 . 0 3 
1 . 0 2 
0 . 7 8 
0 . 9 0 
0 . 7 3 
0 . 6 2 
0 . 6 0 
0 . 5 9 
0 . 6 2 
0 . 7 1 
0 . 3 0 
0 . 4 6 
0 . 3 3 
0 . 9 6 
0 . 3 9 
0 . 3 7 
0 . 6 9 
0 . 4 7 
0 . 3 6 
0 . 4 6 
0 . 6 3 
0 . 7 2 
0 . 3 6 
0 . 6 9 
0 . 3 7 
0 . 6 3 
0 . 7 2 
0 . 3 1 
0 . 9 7 
0 . 8 1 
0 . 6 2 
0 . 9 4 
0 . 8 3 
0 . 8 4 
1 . 2 3 
0 . 3 6 
0 . 8 9 
0 . 4 9 
0 . 3 S 
0 . 7 0 
0 . 9 3 
1 . 1 4 
0 . 6 7 
1 . 7 5 
0 . 8 8 
0 . 8 0 
0 . 9 1 1 
0 . 9 4 1 
0 . 9 3 7 
0 . 9 4 6 
0 . 9 4 9 
0 . 9 4 9 
0 . 9 4 9 
0 . 9 5 1 ' 
0 . 9 5 2 
0 . 9 5 1 
0 . 9 5 4 
0 . 9 5 2 
0 . 9 5 1 
0 . 9 5 1 
0 . 9 5 2 
0 . 9 5 7 
0 . 9 5 1 
0 . 9 5 2 
0 . 9 4 9 
0 . 9 5 0 
0 . 9 5 0 
0 . 9 4 9 
0 . 9 4 7 
0 . 9 4 7 
0 . 9 4 6 
0 . 9 4 5 
0 . 9 4 7 
0 . 9 4 5 
0 . 9 4 5 
0 . 9 4 2 
0 . 9 4 5 
0 . 9 4 5 
0 . 9 4 3 
0 . 9 4 2 
0 . 9 4 2 
0 . 9 4 2 
0 . 9 4 3 
0 . 9 4 1 
0 . 9 4 2 
0 . 9 4 3 
0 . 9 4 3 
0 . 9 4 1 
0 . 9 4 3 
0 . 9 4 3 
0 . 9 4 7 
0 . 9 4 5 
0 . 9 4 4 
0 . 9 4 4 
0 . 9 4 5 
0 . 9 4 6 
0 . 9 4 6 
0 . 9 4 6 
0 . 9 4 9 
0 . 9 4 5 
0 . 9 4 8 
0 . 9 5 0 
0 . 9 5 0 
0 . 9 4 3 
0 . 9 4 1 
0 . 9 4 4 
0 . 9 4 6 
0 . 9 4 2 
0 . 9 5 3 
9 4 6 
9 5 3 
9 5 0 
9 4 9 
9 4 7 
9 4 4 
1 . 0 3 
1 . 0 4 
1 . 0 4 
1 . 3 9 
1 . 2 0 
1 . 2 2 
1 . 1 8 
1 . 2 6 
1 . 4 9 
1 . 5 1 
1 . 3 7 
1 . 3 2 
1 . 4 7 
1 . 4 7 
1 . 3 6 
1 . 3 8 
1 . 8 9 
1 . 3 6 
1 . 4 3 
1 . 3 5 
. 3 8 
. 8 6 
. 1 8 
. 3 1 
. 2 4 
1 . 2 9 
1 . 1 6 
0 . 8 4 
0 . 9 1 
1 . 0 2 
0 . 9 4 
0 . 9 6 
0 . 7 6 
0 . 7 8 
0 . 8 1 
0 . 7 8 
0 . 7 9 
0 . 6 8 
0 . 6 8 
0 . 5 7 
0 . 6 2 
0 . 6 1 
0 . 5 9 
0 . 7 4 
0 . 7 3 
0 . 5 4 
0 . 9 3 
0 . 8 2 
0 . 7 4 
0 . 7 7 
0 . 5 3 
0 . 7 2 
0 . 7 4 
0 . 7 3 
0 . 8 1 
0 . 7 1 
0 . 8 8 
0 . 8 1 
0 . 9 9 
0 . B 2 
. 8 9 
. 1 1 
. 8 7 
. 3 7 
. 4 6 
. 1 5 
101 
1 2 6 
1 2 6 
1 4 3 
1 4 3 
1 4 9 
1 . 1 5 2 
1 5 3 
1 5 4 
1 5 4 
1 5 6 
1 5 6 
1 5 7 
1 5 9 
1 . 1 5 8 
1 . 1 5 2 
1 . 1 5 9 
1 . 1 5 6 
1 . 1 5 6 
1 . 1 5 8 
1 . 1 5 8 
1 . 1 5 7 
1 . 1 5 8 
1 . 1 5 6 
1 . 1 5 8 
1 . 1 5 6 
1 . 1 5 3 
1 . 1 3 5 
1 . 1 5 6 
1 . 1 3 6 
1 . 1 5 7 
1 . 1 5 7 
1 . 1 5 8 
1 . 1 5 7 
1 . 1 5 7 
1 . 1 5 7 
1 . 1 5 7 
1 . 1 5 5 
1 . 1 5 6 
1 . 1 5 6 
1 . 1 5 7 
1 . 1 5 7 
1 . 1 6 0 
1 . 1 5 8 
1 . 1 5 9 
1 . 1 5 6 
1 . 1 6 0 
1 . 1 6 0 
1 . 1 5 6 
1 . 1 5 8 




1 6 0 
1 5 9 
1 6 3 
1 5 6 
1 5 B 
1 6 3 
1 . 1 5 9 
1 . 1 6 1 
1 . 1 6 3 
1 . 1 5 7 
1 . 1 6 4 
0 . 5 9 
0 . 9 1 
0 . 9 7 
O . B O 
1 . 0 4 
1 . 1 6 6 
0 . 1 0 
0 . 7 0 
0 . 8 3 
161 
161 
1 4 9 
1 . 0 9 
1 . 3 7 
1 . 3 9 
1 . 4 6 
1 . 5 9 
1 . 2 9 
1 . 2 9 
1 . 4 3 
1 . 2 0 
1 . 1 6 
1 . 2 8 
1 . 14 
1 . 4 5 
1 . 1 5 
1 . 2 4 
1 . 3 6 
1 . 5 0 
1 . 5 3 
1 . 5 0 
1 . 3 9 
1 . 2 6 
1 . 2 3 
1 . 0 5 
1 . 2 7 
1 . 1 2 
1 . 0 0 
0 . 9 2 
1 . 1 4 
1 . 2 5 
0 . 9 4 
0 . 9 8 
1 . 2 5 
1 . 0 5 
0 . B 6 
1 . 3 7 
1 . 5 1 
1 . 3 4 
1 . 1 9 
1 . 2 5 
1 . 2 3 
1 . 0 8 
1 . 5 0 
1 . 4 4 
1 . 3 1 
1 . 2 5 
1 . 6 7 
1 . 5 6 
1 . 5 2 
1 . 3 3 
1 . 1 9 
1 . 4 0 
1 . 5 1 
1 . 2 8 
1 . 1 8 
1 . 9 0 
1 . 3 7 
1 . 2 9 
1 . 0 9 
1 . 2 1 
1 . 0 3 
1 . 1 8 
1 . 8 1 
1 . 0 3 
1 . 3 6 
1 . 0 8 2 
1 . 1 0 8 
1 . 1 0 7 
1 . 1 1 8 
1 . 1 2 1 
1 . 1 2 4 
1 . 1 2 6 
1 . 1 2 8 
1 2 9 
1 2 6 
1 3 0 
1 3 0 
1 3 0 
1 3 2 
1 . 1 3 2 
1 3 2 
1 . 1 3 3 
1 . 1 3 3 
1 . 1 3 1 
1 3 2 
1 3 2 
131 
1 3 2 
1 3 2 
131 
1 3 1 
131 
1 3 0 
1 . 1 3 1 
1 . 1 3 0 
1 . 1 3 1 
1 . 1 3 1 
1 . 1 3 2 
1 . 1 3 2 
1 . 1 3 2 
1 . 1 3 3 
1 . 1 3 2 
1 . 1 3 1 
1 . 1 3 2 
1 . 1 3 4 
1 . 1 3 4 
1 . 1 3 3 
1 . 1 3 6 
1 . 1 3 6 
1 . 1 3 8 
1 . 1 3 8 
1 . 1 3 9 
1 . 1 3 9 
1 . 1 3 8 
1 . 1 3 9 
1 . 1 4 0 
1 . 1 4 1 
1 4 2 
1 4 2 
1 4 3 
1 4 3 
1 4 5 
1 . 1 4 2 
1 . 1 4 2 
1 4 4 
1 4 6 
1 4 5 
1 4 9 
1 4 3 
1 . 1 4 6 
1 . 1 4 9 
1 . 1 4 8 
1 . 1 4 7 




C n m ] i 
. 5 9 1 
. 6 8 3 
. 6 1 4 
. 6 3 1 
. 6 4 0 
. 6 4 4 
. 6 4 8 
. 6 4 9 
. 6 4 8 
. 6 5 5 
. 6 5 9 
. 6 6 8 
. 6 6 3 
. 6 6 3 
. 6 6 7 
. 6 8 8 
. 6 7 6 
. 6 7 5 
. 6 7 9 
. 6 7 8 
. 6 8 1 
. 6 8 0 
. 6 8 1 
. 6 8 4 
. 6 8 8 
. 6 8 7 
. 6 8 8 
. 6 9 1 
. 6 9 6 
. 6 9 3 
. 6 9 7 
. 7 0 0 
. 7 0 8 
. 7 0 3 
. 7 0 4 
. 7 0 3 
. 7 0 7 
. 7 1 3 
. 7 1 3 
. 7 1 8 
. 7 1 9 
. 7 1 9 
. 7 8 4 
. 7 8 6 
. 7 8 6 
. 7 8 9 
. 7 3 4 
. 7 4 0 
. 7 3 9 
. 7 3 7 
. 7 4 8 
. 7 4 6 
. 7 5 3 
. 7 3 4 
. 7 3 8 
. 7 3 7 
. 7 3 8 
. 7 3 6 
. 7 3 9 
. 7 6 1 
. 7 6 9 
. 7 7 0 
. 7 7 8 
. 7 6 6 
. 7 6 4 
. 7 6 3 
. 7 7 0 
. 7 7 4 
. 7 7 3 
1 . 8 5 
1 . 9 6 
8 . 0 8 
8 . 1 4 
8 . 1 3 
8 . 1 7 
8 . 4 5 
8 . 8 5 
8 . 0 6 
8 . 8 8 
8 . 3 4 
8 . 8 9 
e . 8 7 
8 . 1 1 
8 . 0 4 
1 . 9 4 
1 . 9 8 
8 . 0 8 
1 . 9 1 
1 . 9 8 
8 . 1 0 
1 . 9 0 
1 . 8 5 
1 . 8 6 
1 . B 7 
1 . 7 7 
1 . 7 8 
1 . 9 8 
1 . 8 1 
1 . 7 8 
1 . 6 0 
1 . 6 1 
1 . 5 8 
1 . 2 3 
1 . 3 8 
1 . 8 3 
1 . 1 6 
1 . 8 7 
0 . 8 9 
0 . 8 6 
1 . 0 0 
0 . 9 8 
0 . 9 2 
0 . 8 5 
0 . 9 4 
1 . 0 7 
0 . 8 8 
1 . 1 8 
1 . 8 0 
1 . 0 9 
1 . 3 3 
0 . 8 1 
0 . 8 9 
0 . 9 9 
1 . 0 1 
0 . 9 0 
0 . 7 9 
0 . 8 9 
0 . 6 8 
0 . 7 7 
0 . 8 6 
. 7 3 
Bsp 








1 .08 I 
0 . 9 0 4 
0 . 9 3 4 
0 . 9 3 1 
0 . 9 3 8 
0 . 9 4 8 
0 . 9 4 5 
0 . 9 4 6 
0 . 9 4 7 
0 . 9 4 5 
0 . 9 4 5 
0 . 9 4 4 
0 . 9 4 4 
0 . 9 4 5 
0 . 9 4 7 
0 . 9 4 3 
0 . 9 3 7 
0 . 9 4 4 
0 . 9 4 3 
0 . 9 4 1 
0 . 9 4 1 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 4 0 
0 . 9 3 9 
0 . 9 3 7 
0 . 9 3 7 
0 . 9 3 7 
0 . 9 3 7 
0 . 9 3 5 
0 . 9 3 4 
0 . 9 3 4 
0 . 9 3 4 
0 . 9 3 4 
0 . 9 3 0 
. 9 3 2 
, 9 3 1 
, 9 2 9 
, 9 3 1 
, 9 3 2 
0 . 9 3 1 
0 . 9 2 9 
0 . 9 3 0 
0 . 9 2 9 
0 . 9 3 2 
0 . 9 3 2 
0 . 9 3 3 
0 . 9 2 8 
0 . 9 3 1 
0 . 9 8 8 
0 . 9 3 0 
0 . 9 3 0 
0 . 9 8 8 
0 . 9 8 7 
. 9 8 9 
. 9 8 7 
. 9 8 8 
. 9 8 8 
. 9 8 4 
, 9 8 4 
. 9 8 8 
. 9 8 4 
0 . 9 3 7 
0 . 9 3 0 
0 . 9 8 7 
0 . 9 3 0 
0 . 9 8 5 
0 . 9 3 8 
0 . 9 8 3 
8 . 8 1 
0 . 6 3 
1 . 3 8 
1 . 0 6 
1 . 2 1 
1 . 3 3 
1 . 2 2 
1 . 1 1 
1 . 3 1 
1 . 3 4 
1 . 3 4 
1 . 4 9 
1 . 5 3 
1 . 4 2 
1 . 3 4 
1 . 3 7 
1 . 1 2 
1 . 2 0 
1 . 3 2 
1 . 2 6 
1 . 2 4 
1 . 0 8 
1 . 8 4 
1 . 8 8 
1 . 2 4 
1 . 8 0 
0 . 9 4 
1 . 0 8 
1 . 1 2 
1 . 0 3 
0 . 7 8 
0 . 9 4 
1 . 0 9 
0 . 8 5 
0 . 6 6 
0 . 8 1 
0 . 8 5 
0 . 8 0 
0 . 7 6 
0 . 8 0 
0 . 8 7 
0 . 7 5 
0 . 7 7 
0 . 6 0 
0 . 9 3 
0 . 7 4 
0 . 6 3 
1 . 3 3 
1 . 0 8 
1 . 0 0 
0 . 7 4 
1 . 0 0 
1 . 1 4 
0 . 8 7 
1 . 2 1 
0 . 6 9 
0 . 8 7 
1 . 0 4 
0 . 6 7 
1 . 8 5 
1 . 8 6 
1 . 0 3 
1 . 0 8 
1 . 5 8 
1 . 8 4 
1 . 1 8 
0 . 8 7 
1 . 6 0 
1 . 9 8 
Bps 
c o e f f , 
var . 
0 . 8 7 7 
0 . 9 0 4 
0 . 9 0 3 
0 . 9 0 9 
0 . 9 0 9 
9 1 0 
9 1 1 
9 1 8 
9 0 8 
9 0 9 
9 1 1 
0 . 9 1 1 
0 . 9 1 0 
0 . 9 1 1 
0 . 9 1 1 
0 . 9 1 6 
0 . 9 1 0 
0 . 9 1 1 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 9 
0 . 9 0 7 
0 . 9 0 6 
0 . 9 0 7 
0 . 9 0 8 
0 . 9 0 3 
0 . 9 0 4 
0 . 9 0 4 
0 . 9 0 4 
0 . 9 0 8 
0 . 9 0 4 
0 . 9 0 3 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 0 1 
0 . 9 0 1 
0 . 9 0 0 
0 . 9 0 0 
0 . 9 0 8 
0 . 9 0 1 
0 . 9 0 8 
0 . 8 9 9 
0 . 9 0 3 
0 . 9 0 1 
0 . 9 0 1 
0 . 9 0 1 
0 . 9 0 8 
0 . 9 O 2 
0 . 9 0 3 
0 . 9 0 0 
0 . 9 0 2 
0 . 9 0 3 
0 . 9 0 3 
0 . 9 0 1 
0 . 8 9 9 
0 . 9 0 0 
0 . 9 0 3 
0 . 9 0 0 
0 . 8 9 8 
0 . 8 9 5 
0 . 9 0 1 
0 . 9 0 3 
0 . 9 0 0 
0 . 8 9 8 
8 9 8 
8 9 9 
9 0 1 
8 9 9 
9 0 0 
1 . 7 0 
1 . 2 5 
0 . 9 9 
1 . 8 4 
1 . 3 1 
1 . 3 7 
1 . 3 6 
1 . 7 8 
1 . 5 7 
1 . 8 0 
1 . 8 8 
1 . 6 6 
1 . 7 9 
1 . 6 7 
1 . 6 5 
1 . 6 5 
1 . 6 3 
1 . 6 4 
1 . 4 7 
1 . 5 8 
1 . 4 5 
1 . 5 7 
1 . 4 0 
1 . 3 5 
1 . 4 6 
1 . 4 0 
1 . 8 7 
1 . 2 2 
1 . 2 1 
1 . 8 0 
1 . 1 8 
1 . 0 0 
1 . 0 5 
1 . 0 5 
0 . 9 8 
0 . 8 8 
0 . 9 6 
0 . 9 7 
0 . 7 7 
0 . 8 7 
1 .OO 
0 . 9 7 
0 . 7 3 
0 . 9 3 
0 . 7 7 
0 . 8 0 
0 . 8 2 
0 . 7 3 
0 . 6 5 
0 . 8 8 
0 . 6 9 
1 . 8 7 
1 . 0 6 
1 . 0 9 
0 . 7 9 
0 . B 4 
0 . 7 5 
0 . 7 3 
0 . 9 7 
1 . 0 4 
1 . 1 1 
0 . 3 6 
0 . 7 4 
1 . 3 4 
1 . 2 4 
0 . 9 4 
1 . 4 2 
1 . 6 4 
1 . 9 9 
B p p 
M i n c o e f f . 
v a r . 
B r r 
1 . 2 3 1 
1 . 2 5 3 
1 . 2 5 2 
1 . 2 6 7 
1 . 2 7 0 
1 . 2 7 6 
1 . 2 7 7 
1 . 2 8 1 
1 . 2 8 2 
1 . 2 8 2 
1 . 2 B 5 
1 . 2 8 4 
1 . 8 8 5 
1 . 2 8 6 
1 . 8 8 7 
1 . 2 8 3 
1 . 2 9 2 
1 . 2 9 2 
1 . 2 9 0 
1 . 2 8 9 
1 . 8 8 9 
1 . 8 9 0 
1 . 2 9 4 
1 . 2 9 3 
1 . 2 9 5 
1 . 2 9 3 
1 . 8 9 8 
1 . 2 9 3 
1 . 2 9 5 
1 . 2 9 5 
1 . 2 9 5 
1 . 2 9 5 
1 . 2 9 3 
1 . 2 9 7 
1 . 2 9 6 
1 . 2 9 5 
1 . 2 9 6 
1 . 2 9 9 
1 . 2 9 9 
1 . 3 0 1 
1 . 2 9 9 
1 . 2 9 7 
1 . 2 9 9 
1 . 2 9 9 
1 . 3 0 8 
1 . 3 0 3 
1 . 3 0 5 
1 . 3 0 4 
1 . 3 0 3 
1 . 3 0 1 
1 . 3 0 3 
1 . 3 0 0 
1 . 3 0 1 
1 . 3 0 5 
1 . 3 0 3 
1 . 8 9 9 
1 . 3 0 6 
1 . 3 0 1 
1 . 3 0 0 
1 . 3 0 1 
1 . 3 0 1 
1 . 3 0 3 
1 . 3 0 5 
1 . 8 9 7 
1 . 3 0 1 
1 . 3 0 1 
1 . 3 0 2 
. 3 0 1 
1 . 4 8 
1 . 5 9 
1 . 8 6 
1 . 5 3 
1 . 8 3 
1 . 8 1 
1 . 9 6 
1 . 9 4 
1 . 9 1 
8 . 0 8 
1 . 8 7 
l.SB 
1 . 8 3 
8 . 0 1 
8 . 0 8 
1 . 8 9 
8 . 1 0 
8 . 1 0 
1 . 8 5 
2 . 0 1 
2 . 0 5 
2 . 0 7 
1 . 9 7 
2 . 0 8 
8 . 0 9 
1 . 9 3 
2 . 1 0 
2 . 0 3 
2 . 1 3 
2 . 1 0 
1 . 9 4 
1 . 9 2 
8 . 8 8 
2 . 2 7 
8 . 6 3 
2 . 1 7 
8 . 3 3 
2 . 3 6 
2 . 4 0 
2 . 3 1 
2 . 3 2 
2 . 3 3 
8 . 7 3 
2 . 6 2 
8 . 7 3 
2 . 6 8 
8 . 6 4 
2 . 6 3 
8 . 5 8 
8 . 7 7 
8 . 8 8 
2 . 6 8 
2 . 3 6 
8 . 7 4 
8 . 3 5 
8 . 1 0 
8 . 2 2 
1 . 9 4 
8 . 0 3 
8 . 6 7 









. 1 5 0 
. 1 7 8 
. 1 7 5 
. 1 B 6 
. 1 9 0 
. 1 9 4 
. 1 9 5 
. 1 9 7 
. 1 9 6 
. 1 9 8 
. 8 0 0 
. 8 0 0 
. 8 0 1 
. 8 0 2 
. 2 0 2 
. 8 0 4 
. 8 0 S 
. 8 0 5 
. 8 0 5 
. 8 0 4 
. 2 0 4 
. 2 0 4 
. 2 0 5 
. 2 0 6 
. 2 0 7 
. 2 0 3 
. 2 0 3 
. 8 0 6 
. 2 0 8 
. 8 0 7 
, 2 0 8 
, 8 0 8 
, 2 0 8 
. 8 0 9 
, 2 0 8 
, 8 0 8 
, 8 0 8 
. 2 1 0 
. 2 1 2 
. 2 1 3 
, 2 1 3 
, 8 1 1 
, 8 1 4 
. 2 1 4 
, 8 1 3 
. 2 1 6 
. 2 1 8 
. 2 1 9 
. 2 1 9 
. 2 1 6 
. 2 1 9 
. 2 2 0 
. 2 2 1 
. 2 8 2 
. 8 8 8 
. 2 2 1 
. 2 2 4 
. 2 8 0 
. 2 2 0 
. 2 8 0 
. 2 2 5 
. 8 8 5 
. 2 2 9 
. 8 8 3 
. 2 8 3 
. 8 8 4 
. 8 8 5 
. 8 8 7 
. 8 2 5 
B s s B s p B p i B p p B r r 
m e a n c o e f f . 
v a r . 
C O e f f . ! 
v a r . 
c o e f f . 
v a r . 
c o e f f . ! 
v a r . 
mean c o e f f . 
v a r . 
0 . 8 3 5 
0 . B 9 3 
0 . 8 8 4 
0 . 8 8 7 
0 . 8 9 3 
0 . B 9 3 
0 . B 8 9 
0 . 8 9 1 
0 . 8 8 8 
0 . 8 8 9 
0 . 8 9 0 
0 . 8 8 7 
0 . 8 8 7 
0 . 8 9 0 
0 . 8 8 7 
0 . 8 9 8 
0 . 8 8 7 
0 . 8 8 6 
0 . 8 8 5 
0 . 8 8 5 
0 . 8 8 3 
0 . 8 8 1 
0 . 8 8 8 
0 . 8 8 1 
0 . 8 8 0 
0 . 8 7 7 
0 . 8 7 7 
0 . B 7 B 
0 . 8 7 B 
0 . 8 7 4 
0 . 8 7 5 
0 . 8 7 5 
0 . 8 7 5 
0 . 8 7 5 
0 . 8 7 8 
0 . 8 7 4 
0 . 8 7 1 
0 . B 7 1 
0 . 8 7 1 
0 . 8 7 1 
0 . 8 7 1 
0 . 8 7 8 
0 . 8 7 1 
0 . 8 7 0 
0 . 8 7 1 
0 . 8 7 8 
0 . 8 7 1 
0 . 8 7 0 
0 . 8 6 9 
0 . 8 6 8 
. 8 6 9 
. B 7 0 
. 8 6 9 
. 8 6 7 
. 8 6 9 
. 8 7 1 
0 . 8 6 4 
0 . B 6 4 
0 . 8 7 1 
0 . 8 6 8 
0 . B 6 9 
0 . B 6 6 
0 . 8 6 7 
0 . 8 6 4 
0 . 8 7 3 
0 . 8 6 7 
0 . 8 6 4 
0 . B 6 3 






1 . 3 5 
1 . 8 5 
1 . 5 3 





1 . 3 0 
1 . 3 6 
1 . 4 8 
1 . 3 5 
1 . 4 1 
1 . 1 3 
1 . 4 4 
1 . 4 8 
1 . 3 8 






1 . 0 5 
1 . 2 8 
1 . 1 4 
1 . 3 3 
0 . 9 7 
1 . 1 1 
0 . 9 1 
0 . 9 8 
1 . 0 3 
0 . 7 9 
1 . 0 8 
0 . 9 4 
0 . 8 7 
0 . 9 9 
1 . 0 3 
0 . 9 6 
1 . 0 8 
1 . 8 5 
1 . 1 4 
0 . 8 9 
1 . 8 4 
1 . 0 3 
1 . 8 8 
1 . 8 8 
O . B O 
1 . 1 8 
1 . 3 5 
1 . 0 1 









1 . 8 4 
1 . 5 3 
1 . 6 9 
8 . 1 7 
0 . 7 4 7 
0 . 7 9 9 
0 . 7 9 2 
0 . 7 9 5 
0 . 7 9 2 
0 . 7 9 3 
0 . 7 9 5 
0 . 7 9 4 
0 . 7 9 0 
0 . 7 9 1 
0 . 7 8 9 
, 7 8 8 
. 7 8 7 
. 7 9 1 
. 7 8 6 
. 7 8 1 
0 . 7 8 5 
0 . 7 8 2 
0 . 7 8 2 
0 . 7 8 1 
0 . 7 7 8 
0 . 7 7 7 
0 . 7 7 6 
0 . 7 7 6 
0 . 7 7 5 
0 . 7 7 3 
0 . 7 7 0 
0 . 7 7 1 
0 . 7 7 3 
0 . 7 6 9 
0 . 7 7 0 
0 . 7 6 7 
0 . 7 6 7 
0 . 7 6 6 
0 . 7 6 4 
0 . 7 6 4 
0 . 7 6 2 
0 . 7 6 2 
0 . 7 6 2 
0 . 7 6 2 
0 . 7 6 2 
0 . 7 6 0 
0 . 7 5 8 
0 . 7 3 7 
0 . 7 5 6 
0 . 7 3 6 
0 . 7 5 9 
0 . 7 3 7 
0 . 7 5 5 
0 . 7 5 7 
. 7 5 2 
. 7 5 4 
. 7 5 3 
. 7 5 3 
. 7 5 5 
. 7 4 7 
. 7 3 1 
0 . 7 4 8 
0 . 7 4 7 
0 . 7 4 8 
0 . 7 3 1 
0 . 7 4 5 
0 . 7 3 3 
0 . 7 4 3 
0 . 7 4 8 
0 . 7 4 6 
0 . 7 4 7 
0 . 7 5 1 
0 . 7 4 1 
2 . 8 0 
1 . 8 8 
1 . 7 5 
1 . 6 8 
1 . 8 7 
1 . 5 5 
1 . 5 0 
1 . 8 8 
1 . 2 9 
1 . 5 6 
1 . 8 0 
1 . 7 4 
1 . 9 7 
1 . 7 0 
1 . 5 8 
1 . 5 8 
1 . 7 8 
1 . 7 2 
1 . 7 2 
1 . 5 9 
1 . 5 6 
1 . 7 4 
1 . 7 4 
1 . 7 7 
1 . 9 8 
1 . 7 7 
1 . 6 7 
1 . 7 2 
1 . 5 0 
1 . 7 5 
1 . 6 8 
1 . 5 3 
1 . 4 6 
1 . 7 0 
1 . 6 7 
1 . 7 7 
1 . 6 9 
1 . 6 2 
1 . 8 0 
1 . 7 2 
1 . 6 3 
1 . 6 8 
2 . 0 0 
1 . 8 2 
1 . 7 9 
1 . 8 3 
1 . 9 3 
1 . 7 5 
1 . 8 9 
1 . 5 9 
1 . 8 7 
1 . 9 1 
1 . 6 0 
1 . 9 2 
1 . 8 0 
2 . 2 2 
1 . 6 2 
1 . 9 7 
2 . 6 2 
1 . 7 8 
2 . 3 4 
2 . 1 0 
2 . 4 6 
2 . 4 8 
3 . 0 4 
2 . 3 2 
3 . 5 7 
2 . 0 7 
2 . 4 8 
0 . 7 3 6 
0 . 7 B 0 
0 . 7 7 6 
0 . 7 8 0 
0 . 7 8 1 
0 . 7 7 7 
0 . 7 8 0 . 
0 . 7 7 7 
0 . 7 7 4 
0 . 7 7 3 
0 . 7 7 6 
0 . 7 7 2 
0 . 7 7 0 
0 . 7 7 4 
0 . 7 7 0 
0 . 7 7 6 
0 . 7 6 9 
0 . 7 6 8 
0 . 7 6 7 
0 . 7 6 7 
0 . 7 6 5 
0 . 7 6 2 
0 . 7 6 2 
0 . 7 6 2 
0 . 7 6 0 
0 . 7 5 8 
0 . 7 5 6 
0 . 7 5 7 
0 . 7 3 6 
0 . 7 5 3 
0 . 7 3 5 
0 . 7 5 3 
0 . 7 5 3 
0 . 7 5 2 
0 . 7 3 1 
0 . 7 5 2 
0 . 7 4 9 
0 . 7 4 8 
0 . 7 4 8 
0 . 7 4 8 
0 . 7 4 8 
0 . 7 4 6 
0 . 7 4 6 
0 . 7 4 7 
0 . 7 4 6 
0 . 7 4 4 
0 . 7 4 5 
0 . 7 4 5 
0 . 7 4 3 
0 . 7 4 1 
0 . 7 3 9 
. 7 4 1 
. 7 4 4 
. 7 4 1 
. 7 3 7 
. 7 3 8 
0 . 7 4 2 
0 . 7 3 6 
. 7 4 3 
. 7 3 8 
. 7 3 9 
. 7 3 5 
. 7 3 8 
. 7 3 8 
. 7 3 4 
0 . 7 4 1 
0 . 7 3 4 
0 . 7 3 4 
0 . 7 3 3 
2 . 0 6 
1 . 8 1 
1 . 9 4 
. 5 8 
. 4 6 
1 
1 
1 . 4 4 
1 . 5 8 
2 . 0 9 
1 . 9 4 
. 9 7 
. 9 4 
. 9 2 
. 9 7 
. 8 9 
2 . 0 6 
1 . 8 4 
1 . 8 0 
1 . 8 8 
1 . 8 5 
1 . 7 8 
1 . 8 0 
1 . 7 6 
1 . 8 1 
1 . 7 1 
1 . 9 8 
1 . 8 4 
1 . 9 3 
1 . 6 5 
1 . 4 5 
1 . 7 6 
1 . 7 6 
1 . 7 4 
1 . 7 7 
1 . 7 4 
1 . 8 8 
1 . 7 5 
1 . 3 8 
1 . 5 5 
1 . 6 7 
1 . 6 8 
1 . 5 7 
1 . 4 9 
1 . 6 4 
2 . 0 3 
1 . 2 0 
1 . 8 5 
1 . 8 2 
1 . 8 4 
2 . 2 5 
1 . 4 1 
1 . 6 1 
1 . 7 8 
1 . 9 3 
1 . 6 7 
1 . 2 5 
1 . 9 5 
2 . 1 5 
2 . 0 8 
2 . 0 5 
1 . 8 6 
2 . 2 2 
2 . 4 9 
2 . 0 9 
2 . 3 9 
1 . 7 4 
2 . 4 7 
2 . 3 9 
2 . 7 1 
1 . 1 3 
0 . 9 2 B 
0 . 9 7 0 
0 . 9 6 5 
0 . 9 7 4 
0 . 9 7 7 
0 . 9 7 4 
0 . 9 7 5 
0 . 9 7 5 
0 . 9 7 6 
0 . 9 7 4 
0 . 9 7 8 
0 . 9 7 5 
0 . 9 7 6 
0 . 9 7 9 
0 . 9 7 4 
0 . 9 7 1 
0 . 9 7 6 
0 . 9 7 4 
0 . 9 7 4 
0 . 9 7 2 
0 . 9 7 3 
0 . 9 7 2 
0 . 9 7 2 
0 . 9 7 3 
0 . 9 7 2 
0 . 9 7 0 
0 . 9 7 0 
0 . 9 7 1 
0 . 9 7 2 
0 . 9 6 8 
0 . 9 6 9 
0 . 9 6 9 
0 . 9 6 7 
0 . 9 6 7 
0 . 9 6 4 
0 . 9 6 7 
0 . 9 6 7 
0 . 9 6 B 
0 . 9 6 6 
0 . 9 6 6 
0 . 9 6 9 
0 . 9 6 4 
0 . 9 6 6 
0 . 9 6 5 
0 . 9 6 7 
0 . 9 6 7 
0 . 9 6 8 
0 . 9 6 6 
0 . 9 6 3 
0 . 9 6 6 
0 . 9 6 4 
0 . 9 6 2 
0 . 9 6 4 
0 . 9 6 1 
0 . 9 6 6 
0 . 9 3 9 
0 . 9 6 3 
0 . 9 6 0 
0 . 9 6 4 
0 . 9 6 3 
0 . 9 5 9 
0 . 9 5 B 
0 . 9 6 5 
0 . 9 7 2 
0 . 9 6 7 
0 . 9 6 3 
0 . 9 6 5 
0 . 9 6 4 
0 . 9 6 9 
2 . 5 2 I 
1 . 8 2 
1 . 8 3 
1 . 6 6 
1 . 1 5 
2 . 2 4 
1 . 8 0 
1 . 8 5 
1 . 9 2 
2 . 1 6 
2 . 1 6 
2 . 3 3 
2 . 2 4 
2 . 1 8 
2 . 1 4 
2 . 1 3 
2 . 2 2 
2 . 1 9 
2 . 1 5 
2 . 0 6 
2 . 1 5 
2 . 2 8 
2 . 4 3 
2 . 3 6 
1 . 9 9 
2 . 0 8 
2 . 1 4 
2 . 2 2 
2 . 1 1 
2 . 2 4 
1 . 9 5 
2 . 1 5 
2 . 2 8 
2 . 1 3 
2 . 2 2 
2 . 4 0 I 
2 . 1 9 I 
1 . 8 8 ! 
2 . 0 8 : 
1 . 9 6 I 
2 . 4 9 I 
2 . 3 2 ! 
2 . 1 8 I 
2 . 2 8 1 
2 . 2 3 I 
2 . 3 1 I 
2 . 6 6 ! 
2 . 3 2 : 
2 . 2 4 : 
2 . 1 5 I 
2 . 6 5 i 
2 . 8 2 I 
3 . 0 8 i 
2 . 2 6 ! 
3 . 1 7 ! 
2 . 8 5 I 
2 . 7 6 i 
2 . 1 4 I 
2 . 2 9 : 
3 . 2 5 : 
2 . 6 5 : 
2 . 6 3 I 
2 . 3 4 : 
3 . 8 4 I 
3 . 4 1 : 
2 . 2 1 I 
3 . 1 0 I 
3 . 0 5 I 
3 . 6 2 I 
0 . 8 1 6 
0 . 8 6 1 
0 . 8 5 4 
0 . 8 5 9 
0 . 8 6 1 
0 . 8 5 9 
0 . 8 6 0 
0 . 8 6 0 
0 . 8 5 7 
0 . 8 5 7 
0 . 8 5 8 
0 . 8 5 5 
0 . B 5 S 
0 . 8 5 9 
0 . B 5 4 
0 . 8 5 5 
0 . 8 5 4 
0 . 8 5 3 
0 . 8 5 2 
0 . 8 5 1 
0 . 8 5 0 
0 . 8 4 8 
0 . 8 4 8 
0 . 8 4 8 
0 . 8 4 7 
0 . 8 4 5 
0 . 8 4 3 
0 . 8 4 4 
0 . 8 4 5 
0 . 8 4 1 
0 . 8 4 2 
0 . 8 4 1 
0 . 8 4 0 
0 . 8 4 0 
0 . 8 3 8 
0 . 8 3 9 
0 . 8 3 7 
0 . 8 3 7 
0 . 8 3 7 
0 . 8 3 7 
0 . 8 3 7 
0 . 8 3 5 
0 . 8 3 5 
0 . 8 3 5 
0 . 8 3 5 
0 . 8 3 5 
0 . 8 3 6 
0 . 8 3 4 
0 . 8 3 2 
0 . 8 3 3 
0 . 8 3 1 
0 . 8 3 2 
0 . 8 3 2 
0 . 8 3 1 
0 . 8 3 2 
0 . 8 8 9 
0 . 8 3 0 
0 . 8 2 7 
0 . 8 3 1 
0 . 8 2 9 
0 . 8 3 0 
0 . 8 2 6 
0 . 8 3 1 
0 . 8 2 9 
0 . 8 3 0 
0 . 8 2 9 
0 . 8 2 7 
0 . 8 2 8 
0 . 8 8 8 
1 . 6 4 
1 . 5 5 
1 . 5 6 
1 . 4 3 
1 . 2 9 
1 . 5 2 
1 . 4 3 
1 . 7 0 
1 . 5 7 
1 . 6 5 
1 . 7 2 
1 . 6 8 
1 . 7 4 
1 . 6 9 
1 . 6 5 
1 . 6 2 
1 . 6 0 
1 . 6 8 
1 . 6 4 
1 . 5 8 
1 . 5 9 
1 . 6 2 
1 . 6 9 
1 . 6 2 
1 . 6 9 
1 . 6 3 
1 . 5 6 
1 . 5 9 
1 . 4 2 
1 . 6 3 
1 . 4 7 
1 . 5 1 
1 . 5 3 
1 . 3 3 
1 . 5 3 
1 . 5 7 
1 . 4 3 
1 . 3 3 
1 . 5 1 
1 . 4 3 
1 . 4 7 
1 . 4 8 
1 . 5 6 
1 . 6 2 
1 . 4 1 
1 . 6 5 
1 . 7 2 
1 . 5 3 
1 . 7 3 
1 . 4 0 
1 . 6 8 
1 . 7 6 
1 . 6 6 
1 . 3 9 
1 . 6 4 
1 . B O 
1 . 6 5 
1 . 5 9 
1 . 8 0 
1 . 8 3 
1 . 8 9 
1 . 8 2 
1 . 6 6 
2 . 1 2 
1 . 9 9 
1 . 9 4 
2 . 1 4 
2 . 0 2 
2 . 1 0 
-60»/-45» BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS 
Bss Bsp Bps Bpp : B r r : 
mean c o e f f . mean c o e f f . mean c o e f f . mean c o e f f mean c o e f f . : 
I Cnm] v a r . var . var . var . ! v a r . ! 
i 390 0.923 1 .BE 0.814 0.60 0.B2S 0.36 0.965 2.97 1 0.882 0.93 : 
1 395 0.951 1.32 0.862 0.93 0.876 0.93 1 .012 0.45 ! 0.925 0.82 : 
: 400 0.944 0.8B 0.859 0.57 0.866 1.00 1.011 1.12 ! 0.920 0.77 ) 
! 405 0.95B 0.79 0.B62 0.63 0.875 1.31 1.080 0.87 1 0.929 0.73 : 
i 410 0.95B 1.22 0.864 0.73 0.875 1.13 1.021 1.10 1 0.930 0.94 : 
! 413 0.958 0.96 0.868 0.91 0.875 1.84 1.027 1.11 ! 0.938 0.98 : 
: 4S0 0.961 1.40 0.868 1. 18 0.875 1.18 1.026 1.41 ! 0.932 1.17 : 
: 485 0.962 1.2B 0.868 0.88 0.875 " 1.54 1 .030 1.33 ! 0.934 l . i a : 
: 430 0.958 1.15 0.867 O.BS 0.873 1.70 1.089 1 .73 ! 0.932 1.28 : 
1 435 0.960 1.35 0.866 1.05 0.873 1.64 1.030 1.47 ! 0.932 1 .30 ! 
! 440 0.961 1.33 0.869 1.10 0.873 1.59 1.031 1 .51 ! 0.934 1.29 : 
: 445 0.961 1.14 0.866 0.95 0.875 1.36 1.089 1.43 ! 0.932 1.16 : 
: 450 0.960 1.42 0.866 1 .00 0.875 1.56 1.030 1 .35 i 0.933 1.24 : 
: 455 0.966 1.49 0.871 0.97 0.879 1.61 1.034 1 .44 ! 0.937 l .30 : 
: 460 0.963 1.47 0.865 0.98 0.877 1.39 1.033 1 .41 ! 0.934 1.23 : 
t 463 0.96B 1.27 0.861 0.95 0.882 1.34 1.088 1.17 ! 0.934 l. 13 : 
: 470 0.968 1.42 0.866 1.06 0.875 1.34 1.033 1 .21 ! 0.934 1 .20 ! 
: 475 0.964 1.39 0.864 1.03 0.876 1.49 1.033 1.20 ! 0.934 l .21 : 
: 480 0.964 1 .13 0.865 1.03 0.874 1.30 1.033 1.02 ! 0.934 l .07 : 
: 485 0.963 1.20 0.863 1.14 0.874 1 .38 1.033 1.35 ! 0.933 1 .20 ! 
i 490 0.961 1.08 0.861 0.98 0.871 1.44 1.031 1.41 1 0.931 1.13 : 
: 495 0.961 1.86 0.860 1.05 0.B71 1.30 1.031 1.34 1 0.931 1.17 : 
! 500 0.960 1.08 0.861 0.88 0.870 1.81 1.030 1.31 ! 0.930 l .04 : 
! 505 0.961 1.09 0.860 0.B8 0.870 1.88 1.030 1.27 1 0.930 l .04 : 
! 510 0.959 1.12 O.BSB 0.99 0.869 1.09 , 1.030 1.88 1 0.929 l .04 : 
: 513 0.938 1.14 0.857 0.78 0.867 1.07 . 1.088 1.09 ! 0.927 0.95 : 
: 580 0.957 0.93 0.855 0.47 0.B6B 1.05 : 1.086 1 .03 1 0.987 o . s i : 
: 583 0.958 0.95 0.856 0.67 0.867 1 .06 i 1.088 1.08 1 0.927 0.87 1 
1 530 0.959 0.86 0.857 0.36 0.867 1.00 : 1.029 1 .07 ; 0.928 o . s i : 
: 533 0.954 1.00 0.853 0.78 0.863 1.00 ! 1.026 0.98 : 0.984 0.89 : 
: 540 0.956 0.71 0.853 0.44 0.864 0.98 : 1.087 1.08 ! 0.985 0.69 ! 
: 545 0.956 0.61 0.853 0.73 0.864 0.B6 ! 1.02B 1.30 ! 0.925 0.82 : 
! 550 0.958 0.83 0.853 0.59 0.863 l .oo .: 1.027 1.09 ! 0.925 o.eo : 
: 555 0.955 0.63 0.853 0.54 0.864 0.78 : 1.089 0.73 ! 0.925 o.6i : 
1 560 0.954 0.64 0.849 O.SB 0.868 0.66 : 1.026 1.19 ! 0.923 0.69 : 
! 565 0.956 0.83 0.850 0.68 0.862 0.91 ! 1.02B 0.76 1 0.924 0.72 1 
! 570 0.954 0.71 0.848 0.33 0.860 0.76 1 1.027 0.82 i 0.922 0.62 : 
! 575 R 0.955 0.75 0.848 0.36 0.860 0.70 ! 1.028 0.91 ! 0.923 0.61 : 
: 580 0.955 0.66 0.850 0.42 0.862 0.67 ! 1.028 0.67 i 0.924 0.47 : 
: 585 0.956 0.44 0.849 0.57 0.862 0.56 : 1.088 0.49 ! 0.984 0.47 i 
! 590 0.933 0.35 0.848 0.72 0.861 0.7B 1 1.027 1.02 1 0.923 0.66 ! 
! 595 0.955 0.45 0.846 0.57 0.861 0.90 1 1.029 0.78 ! 0.983 0.60 ! 
: 600 0.958 0.85 0.848 0.76 0.861 0.6B : 1.025 1.16 ! 0.983 0.78 : 
! 605 0.958 0.67 0.848 0.47 0.862 0.81 1 1.028 0.60 ! 0.984 0.60 ! 
! 610 0.958 0.91 0.847 0.44 0.868 0.87 i 1.031 0.97 I 0.924 0.74 : 
: 615 0.957 0.87 0.847 0.68 0.839 0.97 : 1.087 0.63 .' 0.982 0.57 i 
! 680 0.960 0.53 0.848 0.33 0.863 0.64 : 1.030 0.48 ! 0.925 0.43 i 
! 685 0.960 0.66 0.845 0.74 0.863 0.61 1 1.031 1.09 ! 0.925 0.68 : 
: 630 0.959 0.86 0.B45 0.73 0.838 l . i o : 1.031 0.87 1 0.923 0.83 : 
1 633 0.960 0.38 0.844 0.37 0.862 l . o s : 1.028 1.01 1 0.983 0.62 1 
: 640 0.960 0.63 0.844 0.74 0.861 0.95 1 1.030 1.27 1 0.984 0.83 1 
i 643 0.959 0.47 0.845 0.68 0.864 0.64 ! 1.031 1.22 ! 0.985 0.68 ! 
! 650 0.963 0.54 0.847 1.08 0.867 0.49 1 1.089 1.44 ! 0.986 0.65 ! 
1 655 0.961 0.51 0.848 0.66 0.862 0.71 : 1.029 0.70 ! 0.925 0.46 : 
: 660 : 0.960 0.61 0.845 0.75 0.868 0.59 ! 1.088 1. IS 1 0.924 0.68 : 
1 665 0.959 0.65 0.840 0.97 0.860 0.55 : 1.088 1.07 ! 0.922 0.74 1 
: 670 . 0.960 0.40 0.845 0.79 0.859 0.47 : 1.038 1 .30 : 0.924 0.68 : 
! 675 0.95B 0.69 0.842 0.46 0.860 0.85 { 1.032 0.93 1 0.923 0.59 1 
: 680 ! 0.961 0.67 0.843 0.8B 0.858 0.84 1 1.029 0.95 1 0.923 0.53 i 
1 685 0.968 0.78 0.846 0.79 0.861 1.09 1 1.035 0.76 ! 0.986 0.68 : 
: 690 : 0.963 0.82 0.849 1.81 0.B60 0.59 i 1.030 1.72 1 0.926 0.96 ! 
! 695 1 0.960 1.06 0.841 0.66 0.861 0.49 1 1.033 0.76 ! 0.924 0.53 ! 
: 700 i 0.961 0.39 1 0.845 1.07 0.867 1.02 I 1.030 1.27 ! 0.986 0.85 ! 
! 703 1 0.964 1.27 0.845 0.98 0.861 1.72 1 1.028 0.B7 1 0.923 0.95 : 
i 710 : 0.965 1.14 1 0.842 1 .33 0.865 1.68 : 1.036 0.70 1 0.927 0.86 ! 
: 713 : 0.964 0.74 1 0.842 0.94 0.865 0.91 1 1.036 1.42 1 0.927 0.50 1 
! 780 1 0.967 1.18 : 0.333 1.78 0.B73 1.01 { 1.040 8.83 1 0.988 0.55 ! 
1 723 ! 0.960 1.02 : 0.850 0.84 0.852 0.58 I 1.026 2.38 ! 0.982 0.94 : 
! 730 1 0.968 1 .53 1 
1 
0.840 1.01 0.831 0.61 ! 1.032 1 .47 1 0.921 
1 
0.76 1 
- 6 0 V - 3 0 8 BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS 
Bss Bsp i Bps ! Bpp ! B r r 
: WAV . 
! mean c o e f f . : mean c o e f f . mean c o e f f . mean c o e f f . 1 mean c o e f f . 
Cnm 3 var . var . var . ! var . • var . 
390 0.985 
1 
0.75 ; 0.829 1 .31 ! 0.B45 0.14 ! 0.936 1 .31 
1 
1 0.884 0.43 
395 0.956 0.87 : 0.872 0.19 ! 0.893 1.05 ! 0.989 0.94 t 0.928 0.62 
400 0.949 0.90 ! 0.854 0.55 ! 0.881 0.86 0.988 0.63 ! 0.916 0.67 
405 0.956 l . o o : 0.871 0.81 1 0.869 1.08 . 0.991 1.49 ! 0.987 1 .06 
410 0.960 0.96 : 0.872 0.66 ! 0.890 1.27 0.992 0.97 0.929 0.85 
415 0.964 l . s o : 0.B74 0.97 ! 0.890 1.13 0.999 0.96 0.938 0.98 480 0.965 l .88 : 0.873 1.08 i 0.891 1 .29 1.001 1.86 0.938 1.10 485 0.966 1.13 : 0.876 1.08 i 0.B91 1 .32 1.001 1.00 0.933 1 .05 
430 0.968 l . oo : 0.876 1.87 0.B91 1.58 1.002 1.33 0.933 1.81 
435 0.964 1.83 : 0.873 1.09 1 0.B98 1.39 1.000 1.12 0.938 1.14 
440 0.966 1.27 ! 0.878 1.08 0.894 1.33 1.003 1 .53 0.935 1 .24 
445 0.967 1.24 t 0.874 1.07 0.892 1.34 1.001 1 .24 0.934 1. 15 
450 0.968 1.31 : 0.874 1.10 0.892 1.48 1.002 1.26 0.934 1.21 
455 0.971 1.22 : 0.880 0.97 0.896 1.28 1.008 1.16 0.939 1.11 
460 0.968 1.34 : 0.874 0.86 0.894 1.40 1.004 1.22 0.933 1.15 
465 0.975 1.18 ! 0.870 0.79 0.899 1.40 0.999 1. IS 0.936 1 .07 
470 0.969 1.84 ; 0.874 1.10 0.893 1.30 1.005 1 .17 0.935 1.14 
475 0.970 1.12 : 0.873 0.99 0.894 1.37 1.004 1.21 0.935 1.11 
480 0.969 1.18 : 0.873 0.89 0.898 1.31 1.003 1.07 0.934 1 .05 
485 0.969 L I B : 0.873 1.03 0.892 1.19 1.004 1.03 0.934 1 .04 
490 0.968 l . IB : 0.870 0.99 0.890 1.36 1.002 1.02 0.933 1.07 
495 0.967 0.92 ! 0.869 0.94 0.890 1.30 1.002 0.97 0.932 0.98 
500 0.966 0.99 : 0.869 0.95 0.869 1.17 1.002 0.83 0.932 0.94 
505 0.967 1.03 : 0.869 0.83 0.B90 1.15 1.003 0.B2 0.932 0.90 
510 0.966 0.B7 : 0.869 0.94 0.888 1.13 1.004 1 .22 0.932 0.98 
515 0.963 0.97 1 0.866 0.78 0.886 1.08 1.001 0.99 0.989 0.89 
580 0.964 1.02 ! 0.866 0.81 0.864 1.05 0.996 0.73 0.92B 0.87 
585 0.964 0.72 ! 0.866 0.68 0.886 0.98 0.999 0.85 0.989 0.76 
530 0.965 0.70 1 0.868 0.43 0.886 0.90 1.001 0.89 0.930 0.67 
535 0.961 o . 7 i : 0.864 0.57 0.864 0.96 0.996 0.87 0.987 0.78 
540 0.964 0.64 1 0.864 0.60 0.864 0.64 0.996 0.81 0.927 0.61 
545 0.964 0.60 : 0.863 0.58 0.863 1.20 0.998 O.SB 0.987 0.77 
550 0.964 0.64 : 0.865 0.66 0.864 1.04 0.998 0.73 0.928 0.73 
555 0.964 0.73 i 0.B6S 0.60 0.862 0.87 0.999 0.71 0.927 0.67 
560 0.963 0.76 1 0.860 0.84 o . e e i 0.86 0.996 O.SO 0.985 0.70 
565 0.960 0.66 : 0.861 0.46 0.882 0.83 0.995 0.32 0.925 0.53 
570 0.968 0.37 i 0.858 0.49 0.880 0.57 0.995 0.52 0.984 0.42 
575 0.962 0.48 : 0.B57 0.40 0.882 0.76 0.997 0.57 0.925 0.51 
580 0.963 0.64 ! 0.859 0.59 0.881 0.81 0.997 0.82 0.985 0.65 
1 585 0.963 0.65 1 0.8S6 0.30 0.883 0.81 0.998 0.61 0.925 0.54 
i 590 0.963 0.57 : 0.861 0.56 0.884 0.95 0.999 0.63 0.926 0.64 
! 595 0.963 0.58 i 0.85B 0.71 o . e e i 0.78 0.998 0.45 0.925 0.35 
: 600 0.966 0.45 1 0.856 0.37 o . e e i 0.90 0.996 0.59 0.925 0.50 
! 60S 0.963 0.60 1 0.858 0.79 o . e e o 0.81 0.994 0.47 0.984 0.61 
i 610 0.965 0.99 i 0.860 0.66 0.886 0.78 1.001 0.97 0.988 0.77 
: 615 0.964 0.72 ! 0.856 0.43 0.883 0.76 0.999 0.87 0.925 0.62 ! 
: 680 : 0.966 0.40 : 0.85B 0.70 0.886 0.60 1 0.997 0.53 XJ.987 0.39 
! 685 0.970 0.31 1 0.857 0.68 0.BB2 0.98 0.999 0.8B 0.927 0.62 
1 630 • 0.967 0.66 1 0.855 0.64 0.862 0.77 • 0.998 1.04 1 0.986 0.63 
: 635 . 0.967 0.46 : 0.856 0.39 0.883 0.83 1.000 0.69 : 0.986 0.59 
: 640 : 0.96B o.S4 : 0.855 0.53 0.882 0.79 I 0.996 0.75 1 0.925 0.55 
i 645 0.968 0.30 : 0.BS9 0.16 0.882 0.79 . l.OOO 0.46 : 0.927 0.32 
t 6S0 : 0.969 0.52 ! 0.857 0.63 0.883 0.98 : 1.001 0.68 1 0.927 0.59 
1 655 : 0.964 0.2B ! 0.854 0.34 0.883 0.38 1 1.008 0.67 : 0.926 0.43 
1 660 i 0.974 0.72 : 0.858 0.79 0.864 O.BO 1 1.001 l . s e : 0.929 0.83 
1 665 ! 0.971 0.66 : 0.856 0.58 0.879 1.08 : 1.003 1.00 1 0.927 0.66 
1 670 : 0.972 0.75 1 0.859 0.65 0.8BB 0.95 1 0.998 i .48 : 0.989 0.79 
675 i 0.970 0.53 ! 0.854 0.65 0.881 1.07 1 0.998 0.74 ! 0.925 0.68 
680 ! 0.973 0.6B 1 0.855 1.26 1 0.886 1.86 i 1.000 0.93 : 0.989 0.81 
685 I 0.971 0.69 : 0.861 0.63 1 0.863 0.65 1 1.000 0.90 ! 0.989 0.63 
I 690 : 0.975 1.85 1 0.857 0.19 1 0.885 0.73 : 1.004 1.41 i 0.930 0.79 
1 695 : 0.967 0.50 I 0.850 1.14 1 0.879 0.97 1 1.008 O.BO : 0.925 0.75 
: 700 ! 0.979 1.85 1 0.861 0.67 : 0.885 0.46 : 1.005 0.91 1 0.938 0.49 
! 705 .1 0.973 0.59 ^ 0.855 1.88 1 0.865 1.49 1 0.996 1.17 1 0.928 0.91 
! 710 1 0.976 0.57 1 0.855 0.46 i 0.886 1.05 1 1.003 1.50 1 0.930 0.78 
! 715 ! 0.975 0.94 1 0.8S9 1.08 1 0.883 1.08 1 1.011 0.92 1 0.933 0.81 
720 ! 0.978 1 .03 i 0.862 1.70 1 0.884 1.78 1 0.993 1.53 1 0.988 0.89 
785 ! 0.978 0.95 ! 0.866 1.57 : 0.866 0.95 : 0.997 0.87 1 0.930 0.72 
i 
730 ; 0.973 o . s e i 
i 
0.857 1.07 1 
1 
0.693 0.98 ! 
1 





m e a n c o e f f . 
Bmp 
c o e f f . 
v a r . 
B p s B p p B r r 
c o e f f . 
v a r . 
c o e f f . 
v a r . 
c o e f f . 
v a r . 
3 9 0 
3 9 5 
4 0 0 
4 0 5 
4 1 0 
4 1 5 
4 8 0 
4 8 5 
4 3 0 
4 3 5 
4 4 0 
4 4 5 
4 5 0 
4 5 5 
4 6 0 
4 6 5 
4 7 0 
4 7 5 
4 B 0 
4 8 5 
4 9 0 
4 9 5 
5 0 0 
5 0 5 
5 1 0 
5 1 5 
5 8 0 
5 8 5 
5 3 0 
5 3 5 
5 4 0 
5 4 5 
5 5 0 
5 5 5 
5 6 0 
5 6 5 
5 7 0 
5 7 5 
S 8 0 
5 8 5 
5 9 0 
5 9 5 
6 0 0 
6 0 5 
6 1 0 
6 1 5 
6 8 0 
6 8 5 
6 3 0 
I 6 3 5 
I 6 4 0 
I 6 4 5 
I 6 5 0 
I 6 5 5 
I 6 6 0 
i 6 6 5 
! 6 7 0 
I 6 7 5 
I 6 8 0 
I 6 8 5 
! 6 9 0 
I 6 9 5 
I 7 0 0 
I 7 0 5 
I 7 1 0 
I 7 1 5 
! 7 8 0 
I 7 e s 
I 7 3 0 
I 
0 . 9 4 7 
0 . 9 B 1 
0 . 9 7 8 
0 . 9 8 8 
0 . 9 8 6 
0 . 9 8 7 
0 . 9 8 8 
0 . 9 9 1 
0 . 9 8 9 
0 . 9 9 0 
0 . 9 9 3 
0 . 9 9 4 
0 . 9 9 2 
0 . 9 9 6 
0 . 9 9 5 
1 . 0 0 1 
0 . 9 9 5 
0 . 9 9 7 
0 . 9 9 4 
0 . 9 9 7 
0 . 9 9 4 
0 . 9 9 3 
0 . 9 9 4 
0 . 9 9 3 
0 . 9 9 3 
0 . 9 9 8 
0 . 9 9 1 
0 . 9 9 2 
0 . 9 9 4 
0 . 9 9 0 
0 . 9 9 2 
0 . 9 9 1 
0 . 9 9 0 
0 . 9 9 0 
0 . 9 8 9 
0 . 9 9 1 
0 . 9 9 0 
0 . 9 9 1 
0 . 9 9 0 
0 . 9 9 1 
0 . 9 9 1 
0 . 9 9 3 
0 . 9 9 0 
0 . 9 8 9 
0 . 9 9 6 
0 . 9 9 1 
0 . 9 9 6 
0 . 9 9 6 
0 . 9 9 7 
0 . 9 9 5 
0 . 9 9 5 
0 . 9 9 6 
0 . 9 9 8 
0 . 9 9 8 
0 . 9 9 8 
0 . 9 9 7 
0 . 9 9 8 
1 . 0 0 0 
1 . 0 0 0 
1 . 0 0 0 
0 . 9 9 8 
1 . 0 0 0 
1 . 0 0 7 
0 . 9 9 7 
0 . 9 9 9 
1 . 0 0 5 
0 . 9 9 8 
1 . 0 0 7 
1 . 0 0 2 
1 . 5 5 
0 . 7 7 
O . B O 
1 . 0 7 
0 . 8 2 
0 . 9 B 
1 . 3 9 
1 . 0 4 
1 . 4 5 
1 . 4 4 
1 . 3 4 
1 . 3 1 
1 . 5 3 
1 . 3 5 
1 . 3 4 
1 . 3 4 
1 . 2 5 
1 . 3 7 
1 . 2 6 
1 . 2 5 
1 . 1 5 
1 . 2 2 
1 . 8 2 
1 . 0 6 
1 . 0 8 
1 . 1 1 
0 . 7 9 
0 . B 1 
1 . 0 0 
O . B O 
0 . 7 8 
0 . 8 2 
0 . B 3 
0 . 7 7 
0 . 7 4 
0 . 5 3 
0 . 3 9 
0 . 5 0 
0 . 4 6 
0 . 7 5 
0 . 7 3 
0 . 5 2 
0 . 2 4 
0 . 3 7 
0 . 3 9 
0 . 3 1 
0 . 3 1 
0 . 7 0 
0 . 3 8 
0 . 1 7 
0 . 6 8 
0 . 9 6 
0 . 6 2 
0 . 5 5 
0 . 6 2 
0 . 9 4 
0 . 8 1 
1 . 4 6 
0 . 4 1 
0 . 8 6 








0 . 2 3 
8 2 5 
8 7 9 
8 7 3 
8 7 6 
8 7 8 
. 8 8 5 
, 8 8 4 
, 8 8 4 
, 8 8 4 
0 . B B 4 
0 . 8 8 6 
0 . 8 8 3 
0 . 8 8 5 
0 . 8 9 1 
0 . 8 8 5 
0 . 8 7 9 
O . B 8 6 
0 . 8 8 2 
0 . 8 8 3 
0 . B 8 1 
0 . 8 8 2 
0 . 8 7 9 
0 . B 8 0 
0 . 8 8 0 
0 . 8 7 8 
0 . 8 7 7 
0 . 8 7 3 
0 . 8 7 6 
0 . 8 7 7 
0 . 8 7 4 
0 . 8 7 4 
0 . 8 7 2 
0 . 8 7 2 
0 . 8 7 3 
0 . 8 6 9 
0 . 8 7 0 
0 . 8 6 8 
0 . 8 6 9 
0 . 8 7 1 
0 . 8 7 0 
0 . 8 7 2 
0 . 8 6 9 
0 . 8 7 0 
0 . 8 6 7 
0 . 8 6 6 
0 . 8 6 7 
0 . 8 7 1 
0 . 8 7 0 
0 . 8 6 8 
0 . 8 7 1 
0 . 8 6 9 
0 . 8 7 0 
0 . 8 7 1 
0 . 8 6 7 
0 . 8 6 9 
0 . 8 6 5 
8 7 0 
8 6 6 
8 7 0 
8 6 7 
8 6 7 
8 6 6 
8 6 9 
8 7 5 
8 6 7 
8 6 8 
0 . 8 7 1 
0 . 8 6 8 
0 . 8 6 5 
0 . 7 4 
0 . 3 2 
0 . 5 6 
0 . 6 6 
0 . 8 9 
0 . 7 6 
0 . 9 2 
1 . 0 4 
1 . 0 1 
1 . 0 6 
1 . 1 6 
. 17 
. 0 4 
. 1 8 
. 1 1 
. 0 6 
0 . 9 3 
1 . 1 8 
1 . 0 8 
1 . 0 5 
0 . 9 4 
0 . 9 7 
0 . 7 2 
0 . 7 8 
0 . 9 6 
0 . 8 7 
0 . 8 4 
0 . 7 1 
0 . 4 6 
0 . 6 7 
0 . 4 0 
0 . 6 0 
0 . 6 5 
0 . 5 2 
0 . 6 4 
0 . 6 2 
0 . 5 6 
0 . 5 7 
0 . 5 3 
0 . 3 6 
0 . 4 4 
0 . 6 1 
0 . 5 5 
0 . 7 6 
0 . 5 4 
0 . 7 5 
0 . 7 2 
0 . 8 6 
0 . 4 5 
0 . 4 7 
0 . 1 4 
0 . 7 5 
0 . 5 9 
0 . 4 6 












1 . 0 2 
1 . 0 2 
1 . 2 8 
0 . 8 5 9 
0 . 8 9 9 
0 . 8 9 6 
0 . 9 O 5 
0 . 9 0 8 
0 . 9 0 7 
0 . 9 1 0 -
0 . 9 0 9 
0 . 9 0 8 
0 . 9 0 7 
0 . 9 0 9 
0 . 9 0 8 
0 . 9 0 8 
0 . 9 1 1 
0 . 9 1 1 
0 . 9 1 7 
0 . 9 1 1 
0 . 9 1 1 
0 . 9 1 0 
0 . 9 1 0 
0 . 9 0 8 
0 . 9 0 6 
0 . 9 0 6 
0 . 9 0 8 
0 . 9 0 5 
0 . 9 0 5 
0 . 9 0 2 
0 . 9 0 5 
0 . 9 0 3 
0 . 9 0 0 
0 . 9 0 2 
0 . 9 0 1 
0 . 9 0 1 
0 . 9 0 0 
0 . 9 0 1 
0 . 9 0 1 
0 . 8 9 8 
0 . 8 9 7 
0 . 8 9 7 
0 . 8 9 8 
0 . 9 0 0 
0 . 9 0 1 
0 . 9 0 0 
0 . 9 0 0 
0 . 9 0 3 
0 . 9 0 1 
0 . 9 0 3 
0 . 9 0 1 
0 . 9 0 1 
0 . 9 0 0 
0 . B 9 9 
0 . 9 0 4 
0 . 9 0 0 
0 . 9 0 4 
0 . 9 0 3 
0 . 9 0 3 
0 . 9 0 3 
0 . 9 0 1 
0 . 9 0 0 
0 . 9 0 8 
0 . 9 0 8 
0 . 8 9 9 
0 . 9 0 9 
0 . 9 0 5 
0 . 9 0 6 
0 . 9 0 9 
0 . 9 1 4 
0 . 8 9 9 
0 . 8 9 8 
1 . 8 0 
1 . 1 9 
1 . 0 3 
0 . B 9 
1 . 0 6 
1 . 6 0 
1 . 5 3 
1 . 3 8 
1 . 4 4 
1 . 5 5 
1 . 5 8 
1 . 4 8 
1 . 5 0 
1 . 5 1 
1 . 5 1 
1 . 4 7 
1 . 4 8 
1 . 4 7 
1 . 4 0 
1 . 4 8 
1 . 2 1 
1 . 1 9 
1 . 3 5 
1 . 3 0 
1 . 3 8 
1 . 2 0 
1 . 0 1 
1 . 0 4 
0 . 8 8 
0 . B 1 
1 . 0 4 
0 . 9 3 
0 . 9 0 
0 . 5 9 
0 . 7 5 
0 . 8 0 
0 . 7 5 
0 . 7 7 
0 . 6 2 
0 . 4 8 
0 . 5 0 
0 . 8 7 
0 . 8 7 
0 . 7 2 
0 . 9 1 
0 . 6 6 
0 . 5 9 
0 . 9 6 
0 . 9 4 
0 . 3 7 
0 . 5 9 
0 . 6 8 
0 . 4 5 
0 . 7 7 








0 . 9 4 
0 . 9 7 
1 . 2 2 
0 . 2 0 
1 . 0 0 
1 . 4 5 
0 . 3 5 
0 . 9 4 2 
0 . 9 7 5 
0 . 9 7 4 
0 . 9 8 2 
0 . 9 8 2 
0 . 9 8 7 
0 . 9 8 8 
0 . 9 9 1 
0 . 9 8 8 
0 . 9 9 1 
0 . 9 9 6 
0 . 9 9 1 
0 . 9 9 1 
0 . 9 9 8 
0 . 9 9 5 
0 . 9 8 8 
0 . 9 9 4 
0 . 9 9 3 
0 . 9 9 2 
0 . 9 9 3 
0 . 9 9 0 
0 . 9 9 1 
0 . 9 9 1 
0 . 9 9 2 
0 . 9 9 0 
0 . 9 8 9 
0 . 9 8 6 
0 . 9 8 9 
0 . 9 9 1 
0 . 9 8 5 
0 . 9 8 7 
0 . 9 8 5 
0 . 9 8 4 
0 . 9 8 6 
0 . 9 8 4 
0 . 9 8 5 
0 . 9 8 1 
0 . 9 8 3 
0 . 9 8 4 
0 . 9 8 4 
0 . 9 8 5 
0 . 9 8 5 
0 . 9 8 7 
0 . 9 8 5 
0 . 9 8 5 
0 . 9 8 4 
0 . 9 8 6 
0 . 9 8 9 
0 . 9 8 8 
0 . 9 9 0 
0 . 9 8 6 
0 . 9 8 6 
0 . 9 6 6 
0 . 9 6 9 
0 . 9 6 6 
0 . 9 6 6 
0 . 9 6 5 
0 . 9 6 4 
0 . 9 8 2 
0 . 9 8 5 
0 . 9 9 1 
0 . 9 8 5 
0 . 9 9 1 
0 . 9 6 6 
0 . 9 8 3 
0 . 9 9 2 
0 . 9 8 9 
0 . 9 9 3 
0 . 9 8 5 
2 . 2 5 
0 . 4 4 
0 . 4 5 
0 . 6 8 
0 . 7 3 
0 . 9 9 
1 . 1 7 
1 . 3 4 
1 . 3 4 
1 . 3 9 
1 . 3 1 





1 . 2 6 
1 . 1 6 
1 . 0 6 
1 . 1 3 
1 . 1 9 
1 . 1 9 
1 . 0 6 
1 . 0 3 
1 . 1 5 
1 . 1 4 
0 . 8 7 
0 . 6 6 
0 . 8 0 
0 . 8 5 
0 . 9 2 
0 . 7 5 
0 . 6 8 
0 . 6 9 
0 . 7 7 
0 . 7 8 
0 . 5 4 
0 . 6 6 
0 . 5 6 
0 . 7 5 
0 . 6 5 
0 . 8 5 
0 . 7 5 
0 . 7 2 
0 . 3 7 
0 . 6 6 








0 . 7 7 
0 . 6 2 
0 . 8 9 
0 . 9 8 
1 . 4 1 
1 . 1 5 
1 . 4 1 
1 . 2 7 
0 . 8 2 
1 . 3 3 
0 . 3 9 
0 . 9 6 
1 . 3 5 
1 . 5 2 
1 . 7 7 
0 . 8 9 3 
0 . 9 3 4 
0 . 9 3 0 
0 . 9 3 6 
0 . 9 3 8 
0 . 9 4 1 
0 . 9 4 3 
0 . 9 4 4 
0 . 9 4 2 
0 . 9 4 3 
. 9 4 6 
. 9 4 4 
, 9 4 4 
. 9 4 9 
. 9 4 6 
0 . 9 4 6 
0 . 9 4 6 
0 . 9 4 6 
0 . 9 4 5 
0 . 9 4 5 
0 . 9 4 3 
0 . 9 4 2 
0 . 9 4 3 
0 . 9 4 3 
0 . 9 4 1 
0 . 9 4 1 
0 . 9 3 8 
0 . 9 4 0 
0 . 9 4 2 
0 . 9 3 7 
0 . 9 3 9 
0 . 9 3 7 
0 . 9 3 7 
0 . 9 3 8 
0 . 9 3 6 
0 . 9 3 7 
0 . 9 3 4 
0 . 9 3 5 
0 . 9 3 6 
0 . 9 3 6 
0 . 9 3 7 
0 . 9 3 7 
0 . 9 3 7 
0 . 9 3 5 
0 . 9 3 7 
0 . 9 3 6 
0 . 9 4 0 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 3 7 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 3 8 
0 . 9 3 9 
0 . 9 3 8 
0 . 9 3 B 
0 . 9 3 9 
0 . 9 3 9 
0 . 9 3 8 
0 . 9 4 4 
0 . 9 4 1 
0 . 9 3 9 
0 . 9 4 3 
0 . 9 4 3 
0 . 9 4 2 
0 . 9 3 8 
0 . 6 3 
0 . 5 4 
0 . 6 6 
0 . 7 6 
0 . 7 2 
1 . 0 2 
1 . 2 1 
1 . 1 6 
1 . 2 6 
1 . 3 1 
1 . 2 6 
1 . 3 0 
1 . 2 5 
1 . 3 3 
1 . 2 6 
1 . 2 0 
1 . 1 6 
1 . 2 4 
1 . 1 6 
1 . 1 6 
1 . 0 8 
1 . 1 1 
1 . 0 4 
0 . 9 8 
1 . 0 8 
1 . 0 3 
0 . 8 2 
0 . 7 2 
0 . 7 5 
0 . 7 2 
0 . 7 4 
0 . 7 5 
0 . 7 1 
0 . 6 0 
0 . 6 5 
0 . 6 1 
0 . 4 9 
0 . 5 6 
0 . 4 6 
0 . 5 5 
0 . 4 9 
0 . 6 2 
0 . 5 1 
0 . 5 2 
0 . 3 7 
0 . 5 0 
0 . 4 1 
0 . 5 9 
0 . 5 2 
0 . 3 9 
0 . 5 4 
0 . 6 8 
O . S B 
0 . 4 5 
0 . 7 7 
0 . 7 8 
0 . 7 7 
0 . 9 3 
0 . 7 7 
0 . 7 4 
0 . 7 6 
0 . 4 9 







- 6 0 " / 0' BIDIRECTIONAL ABSOLUTE SPECTRAL REFLECTANCE FACTORS 
Bss Bsp Bps Bpp B r r i 
! WAV. 
m e a n c o e f f . mean c o e f f . mean c o e f f . mean c o e f f . mean c o e f f . : 
Cnm 3 var . v a r . v a r . var . v a r . : 
! 390 0 . 9 8 7 1 . 0 8 0 . 8 5 5 8 . 1 5 0 . B 7 5 1 . 6 6 0 . 9 3 8 1 . 9 8 0 . 9 1 2 1 . 2 6 ! 
1 3 9 5 1 . 0 8 3 0 . 8 8 0 . 8 8 7 0.43 0 . 9 1 3 0 . 8 4 0 . 9 7 6 1 . 3 5 0 . 9 5 1 0 . 5 4 : 
: 4 0 0 1 . 0 1 7 1 . 0 8 0 . 8 6 1 0 . 5 8 0 . 9 1 0 1 . 0 5 0 . 9 7 4 0 . 6 1 0 . 9 4 6 0 . 6 5 : 
: 405 1 . 0 2 3 1 . 17 0 . 8 9 0 0 . 6 0 0 . 9 1 5 0 . 9 8 0 . 9 7 9 0 . 9 8 0 . 9 5 2 0 . 8 2 i 
: 4 i o 1 . 0 3 1 0 . 9 5 0 . 8 9 3 0.94 0 . 9 2 1 1 . 3 1 0 . 9 8 2 0 . 8 5 0 . 9 5 7 0 . 9 8 : 
: 4 i s 1 . 0 3 3 1 . 1 9 0 . 8 9 7 0 . 5 3 0 . 9 2 0 1 . 1 6 0 . 9 8 9 1 . 0 3 0 . 9 6 0 o . e e : 
: 4 S 0 1 . 0 3 3 1 . 3 7 0 . 8 9 7 0 . 6 3 0 . 9 2 2 1 .34 0 . 9 8 9 1 . 1 3 0 . 9 6 0 1 . 0 6 : 
! 4 2 5 1 . 0 3 7 1 . 2 3 0 . 8 9 7 1 . 0 6 0 . 9 2 2 1 . 3 7 0 . 9 9 1 1 . 1 1 0 . 9 6 2 l . 14 : 
: 4 3 0 1 . 0 3 4 1 . 1 9 0 . 6 9 5 0.94 0 . 9 2 2 1 . 3 2 0 . 9 8 9 0 . 9 7 0 . 9 6 0 l . 0 4 : 
'. 435 1 . 0 3 6 1 . 3 0 0 . 8 9 6 1 . 0 5 0 . 9 2 0 1 . 5 6 0 . 9 9 0 1 . 3 1 0 . 9 6 0 l . 2 4 : 
I 4 4 0 . 1 . 0 3 8 1 . 1 5 0 . 8 9 9 0 . 9 7 0 . 9 2 4 1 .49 0.993 1 . 2 8 0 . 9 6 4 1 . 1 7 ! 
: 445 1 . 0 3 9 1 . 3 4 0 . 8 9 6 1 . 1 3 0 . 9 2 3 1 . 6 7 0 . 9 9 2 1 . 8 4 0 . 9 6 2 l . 2 6 : 
1 450 1 . 0 4 0 1 . 8 1 0 . 8 9 6 1 . 1 1 0 . 9 8 3 1 . 5 5 0.993 1 . 2 0 0 . 9 6 3 1 . 19 1 
: 455 1 . 0 4 8 1 . 3 5 0 . 9 0 1 1 . 0 0 0 . 9 8 7 1 . 3 7 0.994 1 . 1 8 0 . 9 6 6 1 . 1 7 : 
: 460 1 .041 1 . 3 6 0 . 6 9 6 0.94 0 . 9 8 5 1 . 4 4 0 . 9 9 2 1 . 2 5 0 . 9 6 4 1 . 2 0 : 
: 4 6 5 1 . 0 4 7 1.34 0 . 8 9 1 1 . 0 5 0 . 9 3 1 1 . 4 1 0 . 9 8 6 1 . 0 9 0 . 9 6 4 I.IB : 
: 470 1 . 0 4 3 1 . 8 9 0 . 8 9 6 0 . 9 0 0 . 9 2 4 1 . 3 2 0.993 1 . 0 2 0 . 9 6 4 1.10 ! 
: 4 7 5 1 . 0 4 8 1 . 2 1 0 . 8 9 6 0.94 0 . 9 8 5 1 . 2 4 0 . 9 9 1 1 . 0 7 0 . 9 6 3 1 . 0 7 : 
: 4 8 0 1 . 0 4 0 1 . 1 4 0 . 8 9 6 0 . 9 6 0 . 9 2 4 1 . 1 1 0 . 9 9 2 1 . 1 3 0 . 9 6 3 1 . 0 4 I 
: 4 8 5 1 .041 1 . 1 6 0 . 8 9 4 0.94 0 . 9 8 3 1 . 3 2 0 . 9 9 2 1 . 1 3 0 . 9 6 2 l . 0 9 : 
i 4 9 0 1 . 0 4 1 1 . 1 5 0 . 8 9 2 0 . 8 9 0 . 9 2 2 1 . 8 2 0 . 9 9 1 1 . 1 5 0 . 9 6 2 1 . 0 5 ! 
: 495 1 . 0 4 0 0 . 9 7 0 . 8 9 1 0 . 8 3 0 . 9 8 0 1 . 3 6 0 . 9 9 0 1 . 2 3 0 . 9 6 0 l .05 : 
: s o o 1 . 0 3 9 1 . 0 9 0 . 8 9 2 0.74 0 . 9 2 2 1 . 3 5 0 . 9 8 9 1 . 0 6 0 . 9 6 1 l . o o ; 
1 5 0 5 1 . 0 4 3 1 . 0 5 0 . 8 9 8 0 . 6 8 0 . 9 8 2 1 . 2 2 0 . 9 9 1 0.79 0 . 9 6 2 0 . 8 8 : 
: 5 1 0 1 . 0 4 1 1 . 0 3 0 . 8 9 8 0 . 8 0 0 . 9 8 1 1 . 2 8 0 . 9 9 0 0 . 6 7 0 . 9 6 1 0.94 : 
: 5 1 5 1 . 0 3 9 0 . 8 1 0 . 8 9 0 0.74 0 . 9 8 0 1 . 1 0 0 . 9 8 7 0 . 8 8 0 . 9 5 9 o.B4 : 
: 5 2 0 1 . 0 3 8 0 . 8 9 0 . 8 8 8 0 . 6 5 0 . 9 1 7 1 . 1 8 0 . 9 6 4 0 . 7 5 0 . 9 5 7 o . e o : 
: 5 2 5 1 . 0 4 0 0 . 9 6 0 . 8 8 8 0 . 6 5 0 . 9 1 7 1 . 0 9 0 . 9 8 7 0 . 8 4 0 . 9 5 B 0 . 8 5 : 
1 5 3 0 1 . 0 4 1 1 . 0 0 0 . 8 9 1 0 . 7 8 0 . 9 1 8 0.94 0 . 9 8 9 0 . 7 7 0 . 9 6 0 0.79 : 
: 5 3 5 1 . 0 3 8 0 . 7 5 0 . 8 8 5 0 . 6 4 0 . 9 1 5 0 . 8 8 0 . 9 8 4 0 . 7 3 0 . 9 5 6 0 . 6 9 ! 
1 5 4 0 1 . 0 3 8 0 . 8 7 0 . 8 6 7 0 . 4 3 0 . 9 1 7 1 . 0 2 0 . 9 8 5 0 . 7 8 0 . 9 5 7 0 . 7 1 i 
i 5 4 5 1 . 0 3 9 1 . 0 0 0 . 8 8 5 0 . 6 0 0 . 9 1 6 0 . 8 4 0 . 9 8 3 0.74 0 . 9 5 6 0 . 7 8 : 
! 5 5 0 1 . 0 3 8 1 . 0 2 0 . 8 8 5 0 . 5 4 0 . 9 1 5 0 . 8 1 0 . 9 8 4 0 . 7 0 0 . 9 5 5 0 . 7 3 : 
: 5 5 5 1 . 0 3 8 0 . 7 3 0 . 8 6 4 0 . 3 8 0 . 9 1 5 0 . 7 3 0 . 9 B 3 0 . 7 7 0 . 9 5 5 o . 6 i : 
I 5 6 0 1 . 0 3 7 0 . 6 9 0 . 8 8 3 0 . 4 4 0 . 9 1 4 0 . 7 0 0 . 9 8 1 0 . 5 7 0 . 9 5 4 0 . 5 7 ! 
1 5 6 5 1 . 0 3 6 0.79 0 . 8 6 3 0 . 4 4 0 . 9 1 4 0 . 6 8 0 . 9 6 8 0 . 6 7 0 . 9 5 4 0 . 6 0 : 
! 5 7 0 1 . 0 3 9 0 . 7 1 0 . 8 6 2 O . S B 0 . 9 1 8 0 . 8 7 0 . 9 8 0 0 . 7 6 0 . 9 5 3 0 . 6 8 : 
i 5 7 5 1 . 0 3 7 0 . 5 4 0 . 8 8 3 0 . 5 1 0 . 9 1 8 0 . 8 6 0 . 9 6 8 0 . 7 3 0 . 9 S 3 0 . 6 0 : 
! 5 8 0 1 . 0 4 0 0.43 0 . 8 8 4 0 . 2 6 0 . 9 1 3 0 . 8 6 0 . 9 8 4 0 . 8 6 0 . 9 3 5 0 . 5 6 : 
! 5 8 5 1 . 0 4 1 0 . 6 2 0 . 8 8 3 0 . 5 2 0 . 9 1 4 0 . 7 0 0 . 9 6 0 0 . 6 7 0 . 9 5 5 0 . 5 7 : 
1 5 9 0 1 . 0 4 4 0 . 4 8 0 . 8 B 3 0.45 0 . 9 1 6 0 . 5 7 0 . 9 8 8 0 . 8 8 0 . 9 5 6 0 . 5 8 : 
! 5 9 5 1 . 0 4 3 0 . 4 4 0 . 8 6 2 0 . 6 7 0 . 9 1 6 0 . 4 6 0 . 9 6 2 0 . 9 1 0 . 9 5 6 0 . 5 6 : 
: 6 0 0 1 . 0 4 4 0 . 3 4 0 . 8 8 3 0 . 5 8 < 0 . 9 1 6 0 . 7 1 0 . 9 8 3 0 . 6 5 0 . 9 5 6 o . s i : 
! 6 0 5 1 . 0 3 9 0 . 3 9 0 . 8 8 1 0 . 5 8 0 . 9 1 8 0 . 7 8 0 . 9 6 0 0 . 8 0 0 . 9 5 3 0 . 5 5 ! 
t 6 1 0 1 . 0 4 4 0 . 4 3 0 . 8 8 3 0 . 6 7 0 . 9 1 6 0 . 6 8 0 . 9 8 8 0.45 0 . 9 5 6 0 . 5 1 i 
: 6 1 5 1 . 0 4 0 0 . 4 1 0 . 8 8 0 0 . 3 4 0 . 9 1 5 0.79 0 . 9 8 8 O . S S 0 . 9 5 4 0 . 4 5 : 
: 6 2 0 1 . 0 4 7 0 . 8 9 0 . 8 6 4 0 . 4 5 0 . 9 1 7 0 . 7 0 . 0 . 9 8 5 0 . 5 3 0 . 9 5 8 0 . 4 5 : 
i 6 2 5 1 . 0 4 4 0 . 6 4 0 . 8 8 8 0 . 3 7 0 . 9 1 6 0 . 5 8 0 . 9 8 5 0 . 6 3 0 . 9 3 7 o . s i : 
1 6 3 0 1 . 0 4 7 0 . 6 5 0 . 6 8 8 0 . 1 4 0 . 9 1 7 0 . 6 1 0 . 9 6 4 0 . 7 9 0 . 9 5 B 0 . 5 3 : 
1 6 3 5 1 . 0 4 4 0 . 3 1 0 . 8 8 1 0 . 6 0 0 . 9 1 6 0 . 8 6 0 . 9 8 8 0 . 9 0 0 . 9 3 5 0 . 6 5 : 
1 6 4 0 1 . 0 4 8 0 . 8 0 0 . 8 8 1 0 . 5 1 0 . 9 1 5 0 . 6 9 0 . 9 6 1 0 . 3 2 0 . 9 5 6 0 . 3 4 : 
! 6 4 5 1 . 0 4 8 0 . 5 1 0 . 8 8 3 0 . 6 6 0 . 9 1 8 1 . 0 3 0 . 9 8 3 0 . 4 6 0 . 9 5 8 0 . 6 3 : 
I 6 5 0 1 . 0 3 4 0 . 3 1 0 . 6 8 5 0 . 5 1 0 . 9 1 7 0 . 8 3 0 . 9 8 5 0 . 3 2 0 . 9 6 0 0 . 5 2 : 
1 6 5 5 1 . 0 4 5 0 . 5 8 0 . 6 8 1 0.79 0 . 9 8 1 1 . 1 2 0 . 9 8 8 0 . 8 6 0 . 9 5 7 0 . 7 3 : 
: 6 6 0 1 . 0 4 8 0 . 8 8 0 . 8 8 2 0 . 3 7 0 . 9 2 2 0.74 0 . 9 7 9 0 . 6 8 0 . 9 5 8 0 . 4 3 1 
! 6 6 5 1 . 0 4 7 0 . 5 4 0 . B 7 4 0 . 4 3 0 . 9 1 5 0 . 9 9 0 . 9 7 8 0 . 4 3 0 . 9 S 4 0 . 3 4 ! 
! 6 7 0 1 . 0 5 2 0 . 5 8 0 . 8 8 0 0 . 8 1 0 . 9 1 9 0 . 5 8 0 . 9 8 5 1 . 0 1 0 . 9 5 9 o . s o : 
1 6 7 3 1 . 0 4 6 0 . 9 1 0 . 8 7 6 0 . 8 7 0 . 9 1 5 0 . 3 6 0 . 9 8 0 1 . 0 8 0 . 9 5 4 0 . 6 8 : 
.' 6 8 0 : 1 . 0 4 9 0 . 8 3 0 . 8 7 9 0 . 8 5 0 . 9 2 1 0 . 8 3 0 . 9 7 9 0 . 4 6 0 . 9 5 7 0 . 6 4 ! 
! 6 8 3 1 1 . 0 3 3 0 . 8 8 0 . 8 8 3 0.49 0 . 9 1 9 0 . 7 1 0 . 9 8 3 1 . 2 3 0 . 9 6 0 0 . 7 3 ! 
1 6 9 0 i 1 . 0 3 8 0 . 8 8 0 . 8 8 3 1 . 3 2 0 . 9 2 1 0 . 6 8 0 . 9 8 4 1 . 3 6 0 . 9 6 0 0 . 9 3 ! 
1 695 1 . 0 3 1 0 . 4 1 0 . 8 7 9 1 . 6 3 0 . 9 2 4 0.49 0 . 9 8 8 0 . 6 7 0 . 9 3 9 0 . 6 6 : 
! 7 0 0 : 1 . 0 5 6 0 . 7 3 0 . 8 8 1 1 . 0 3 0 . 9 3 0 0 . 2 3 0 . 9 8 0 0 . 7 5 0 . 9 6 8 0 . 1 6 ! 
1 7 0 5 . 1 . 0 3 5 0.49 0 . 8 7 6 1 . 5 3 0 . 9 1 8 1 . 8 4 0 . 9 8 3 1 . 1 5 0 . 9 3 B 0 . 9 6 i 
i 7 1 0 1 1 . 0 3 1 1 . 0 6 0 . 8 8 9 1 . 3 0 0 . 9 8 8 0 . 4 8 0 . 9 8 5 1 . 7 4 0 . 9 6 3 1 . 0 7 ! 
1 7 1 3 : 1 . 0 5 4 0 . 6 3 0 . 8 6 2 1 . 0 8 0 . 9 2 5 1 . 1 3 0 . 9 9 1 1 . 2 5 0 . 9 6 3 0 . 7 3 ! 
! 7 2 0 1 1 . 0 6 5 1 . 0 1 0 . 8 9 8 1 . 1 6 0 . 9 2 3 1 . 6 6 ; 0 . 9 9 8 0 . 5 6 0 . 9 6 8 0 . 8 0 ! 
! 7 2 3 1 1 . 0 5 8 1 . 0 0 0 . 8 7 4 0 . 7 0 0 . 9 2 2 1 . 4 5 0 . 9 7 9 1 . 6 8 0 . 9 3 B l . o i : 
1 7 3 0 1 1 . 0 6 2 1 . 0 8 0 . 8 7 7 0 . 6 3 0 . 9 8 7 0 . 8 3 0 . 9 9 0 0 . 7 0 0 . 9 6 4 0 . 3 3 : 
Bss Bsp Bps Bpp B r r 
WAV . 
mean c o e f f . mean c o e f f . mean c o e f f . mean c o e f f . mean c o e f f . 
EnnO var . var . var . var . var . 
390 1 .056 1 . 17 0.844 1 . 18 0. 890 1 . 08 0 955 0. 66 0.936 0 31 
395 1 .094 0. 54 0.904 0. 85 0. 924 1. 25 0 996 1 . 14 0.980 0 7B 
400 1 .093 0. 47 0.B99 0. 62 0. 956 1 . 23 0 988 0. 63 0.976 0 64 
405 1 . 1 02 0.75 0.904 0. 57 0. 929 0. 89 0 998 1 . 06 0.984 0 73 
410 1 . 1 02 1 . 04 0.909 0. 65 0. 934 1 . 36 1 000 0. 70 0.986 0 8 8 
415 1 . 106 1 . 06 0.909 0. 46 0. 933 1 . 29 1 007 1 . 10 0.989 0 96 
480 1 . 108 1 . 11 0.910 0. 90 0. 934. 1 . 46 1 006 0. 94 0.990 1 . 06 
485 1.111 1 . 04 0.913 0. 93 0. 936 1 . 62 1 008 0. 97 0.992 1 . 07 
430 1 . 107 1 . 16 0.913 0. 85 0. 937 1 . 31 1 010 1. 21 0. 991 1 . 06 
435 1 . 109 1 . 29 0.91 1 1. 10 0. 934 1 . 42 1 007 1. 25 0.990 1 . 20 
440 1 . 1 12 1 . 34 0.916 0. 74 0. 937 1 . 35 1 010 1. 49 0.994 1 . 19 
4*5 1.114 1 . 22 0.913 0. 92 0. 938 1 . 43 1 008 1. 04 0.993 1 . 10 
450 ! . 114 1 . 37 0.912 1. 09 0. 937 1 . 65 1 009 1. 14 0.993 1 . 24 
455 1.117 1 . 11 0.917 0. 84 0. 940 1 . 52 1 014 1. 27 0.997 1 . 15 
460 1.118 1 . 15 0.911 0 . 7B 0. 938 1 . 46 1 009 1. 14 0.994 1 . 08 
465 1 .124 0 . 90 0.907 0. 92 0. 944 1 . 32 1 005 1. 21 0.995 1 . 02 
470 1.117 0. 90 0.912 0. 90 0. 939 1 . 57 1 009 1. 03 0.994 0. 97 
475 1.118 0. 96 0.912 0. 89 0. 940 1 . 39 1 010 1. 16 0.995 1. 04 
480 1.116 0 . 99 0.91 1 1. 04 0. 937 1 . 26 1 009 1. 05 0.993 1. 04 
485 1 . 1 19 0. 99 0.910 0. 91 0. 937 1 . 35 1 008 1. 03 0.993 1. 02 
490 1 . 1 17 0. 97 0.90S 0. 99 0. 935 1 . 22 1 008 0. 94 0.992 0. 98 
495 1.116 0. 99 0.908 0. 87 0. 934 1 . 21 1 006 1. 25 0.991 1. 02 
500 1.116 0. 88 0.908 0 . 61 0. 934 1 . 24 1 004 0. 99 0.991 0. 87 
505 1.119 0. 80 0.906 0. 72 0. 935 1 . 33 1 007 1. 05 0.992 0. 86 
510 1.119 0. 74 0.90S 0. 83 0. 933 1 . 17 1 006 0. 81 0.992 0. 80 
515 1.118 0. 79 0.907 0. 60 0. 932 1 . 07 1 006 0. 80 0.990 0. 74 
550 1.116 0. —1—J 0.903 0. 53 0. 930 1 . 03 1.002 0. 85 0.988 0. 66 
525 1 . 118 0. 67 0.906 0. 45 0. 931 0. 98 1 003 0. 82 0.9B9 0. 69 
530 1.118 0. 66 0.906 0. 56 0. 932 0. 92 1 005 0. 59 0.990 0. 62 
535 1.116 0. 55 0.902 0. 55 0. 959 1. 10 1 000 0. 50 0.9B7 0. 59 
540 1.118 0. 60 0 . 904 0. 46 0. 930 0. 94 1 003 0. 52 0.989 0. 59 
545 1.119 0.86 0.900 0. 49 0. 929 0. 98 1 001 0. 66 0.987 0. 66 
550 1.119 0. 77 0.902 0. 32 0. 929 0. 85 1 000 0. 85 0.988 0. 65 
555 1.117 0. 41 0.902 0. 48 0. 927 0. 61 1 .000 0. 60 0.9B7 0. 44 
560 1.115 0. 51 0.899 0. 50 0. 926 0. 65 0 997 0. 64 0.984 0. 45 
565 1 . 120 0. 63 0.899 0. 44 0. 927 0. B4 0 998 0. 46 0.986 0. 49 
570 1.116 0. 44 0.896 0. 40 0. 926 0. 60 0 995 0. 53 0.983 0. 36 
575 l . U B 0. 19 0.898 0. 47 0. 926 0.89 0 997 0. 42 0.985 0. 39 
580 1. 122 0. 12 0.900 0. 50 0. 927 0. 55 0 997 0. 45 0.987 0. 22 
585 1 . 121 0. 44 0.899 0. 51 0. 929 0.63 1 000 0. 31 0.987 0. 30 
590 1 .120 0. 65 0.899 0. 34 0. 928 0. 37 1 .000 0. 47 0.987 0. 44 
595 1 .120 0. 67 0.896 0. 37 0. 927 0. 80 0 996 0. 45 0.985 0. 56 
600 1.124 0. 38 0.898 0. 34 0. 928 0. 93 0 999 0. 45 0.987 0. 43 
605 1.126 0. 31 0.898 0. 46 0. 927 0. 76 0 995 0. 46 0.987 0. 43 
610 1 .124 0. 40 0.897 0. 72 0. 933 0. 91 0.999 0. 78 0.988 0. 57 
615 1 .125 0.25 0.897 0. 57 0. 928 0. 33 0 999 0. 41 0.987 0. 26 
620 1 .126 0. 33 0.899 0. 38 0. 931 0. 67 1 001 0. 55 0. 9B9 0. 37 
625 1. 126 0. 29 0.901 0. 68 0. 931 0. 75 0 999 0. 79 0.9B9 0. 53 
630 1.129 0. 12 0.897 0. 43 0. 930 0.87 1 000 0. 54 0.989 0. 40 
635 1 .129 0. 47 0.895 0. 75 0. 929 0. 77 1 001 0.61 0.98B 0. 47 
640 1.130 0. 42 0.899 0. 48 0. 927 0. 73 0 997 0. 61 0.988 0. 50 
645 1.134 0. 43 0.897 0. 54 0. 930 0. 90 0 997 0. 53 0.989 0. 57 
65C> 1 .129 0.38 0.893 0. 55 0. 932 0. 86 1 000 0. 60 0.989 0. 50 
655 1.129 0. 57 0.897 0. 52 0. 933 0. B l 0 999 0. 63 0.989 0. 51 
660 1.137 0. 52 0.896 0. 86 0. 934 0. 76 0 999 0.50 0.991 0. 50 
665 1.134 0. 59 0.897 0.67 0. 932 1. 08 0 997 0.69 0.990 0. 69 
670 1 .131 0. 98 0.896 0. 67 0. 933 0.43 0 999 0. 56 0.990 0. 39 
675 1 .128 0. 68 0.893 0.40 0. 92B 0. 18 0 994 0. 62 0.986 0. 38 
680 1.129 0. 53 0.899 0. 56 0. 932 0.52 0.993 0. 22 0.988 0. 39 
685 1 .134 0. 60 0.897 0. 64 0. 938 0. 92 0 998 0. 56 0.992 0. 61 
690 1 .133 0. 49 0.893 0. 61 0. 936 0. 44 0 998 0. 81 0.990 0. 50 
695 1.133 0. 38 0.896 0. 72 0. 929 0. 72 0 998 0. 56 0.989 0. 51 
700 1.134 0. B4 0.902 0. 66 0. 930 0. 87 1 010 0. 92 0.994 0. 52 
705 1 .139 0. 60 0.902 0. 65 0. 936 0. 93 1 003 1. 46 0.995 0. 51 
710 1 .138 0. 62 0.897 1. 84 0. 932 0. 41 0 998 0. 61 0.991 0. 60 
715 1 .143 0. 67 0.900 0. 12 0. 940 0. 21 1 003 0.37 0.996 0 31 
720 1 .152 1. 43 0.914 2. 57 0. 943 0. 56 1 001 1 . 30 1 .002 0 6£ 
725 1 . 142 0. 54 0.897 1. 17 0. 935 0. 61 0 995 2 08 0.992 0 94 
730 1 .139 0. 61 0.900 1. 17 0. 930 0. 96 1 005 1 36 0.994 0 51 
I B s s : B s p ! B p s ! B p p : B r r 
WAV . i • 
! m e a n c o e f f . ! m e a n c o e f f . ! m e a n c o e f f . : m e a n c o e f f . ! m e a n c o e f f . ! 
C n m ] ! v a r . 1 v a r . ! v a r . ! v a r . ! v a r . 
390 1 . 171 1 .10 0 . 8 7 5 1 .89 0 . 913 3 . 6 5 0 .993 2 . 9 4 0 .988 0 . 37 
395 1 .209 0 .82 0 . 9 2 5 0.71 0 . 934 2 .06 1 .036 0 . 5 5 1 .026 0 . 66 
400 1 .204 1 . 65 0 . 9 1 7 0 . 4 6 0 . 928 1 .72 1 .039 0 . 3 9 1 .022 0 . 91 
405 1 .219 1.20 0 . 9 2 2 0 . 9 6 0 . 94 1 1 . 14 1 .042 0 . 6 5 1 .031 0 . 94 
410 1.883 0 . 8 3 0 . 9 8 5 0 . 7 2 0 . 945 1 .20 1 .047 0 .84 1.035 0 . 76 
415 1.226 1. 18 0 . 9 2 7 0 . 5 5 0 . 949 0 .91 1 .050 0 . 6 5 1.038 0 . 68 
420 1.228 1 . 83 0.931 0 . 8 3 0 . 944 " 1 .45 1 .052 0 . 9 4 1 .039 1. 08 
4S5 1 .830 1.21 0 . 9 2 9 0 . 6 6 0 . 9 4 8 1 . 15 1 .054 0 . 8 7 1 .040 0 . 86 
430 1 .830 1 .32 0 . 9 3 2 0 .74 0 . 948 1 . 10 1 .054 1 . 16 1 .04 1 0 . 98 
435 1 .832 1 .52 0 . 9 3 0 1.01 0 . 950 1 .81 1.054 1 .09 1 .041 I . 10 
440 1.237 1 .49 0 . 9 3 5 1. 14 0 . 952 1 .33 1.059 0 . 9 7 1 .046 I . 07 
445 1 .237 1.51 0 .931 1.04 0 . 949 1 . 37 1.054 1 .06 1 .043 I . 19 
450 1 .238 1.31 0 . 9 2 9 0 . 9 0 0 . 945 1 .56 1 .055 1 . 19 1 . 042 l . 16 
455 1 .239 1.35 0 . 9 3 5 0 . 9 7 0 . 953 1 .24 1.059 1 .04 1 .046 l . 07 
460 1 .840 1.44 0.931 0 . 9 9 0 . 948 1 .69 1 .055 0 .91 1 .044 I . 17 
465 1 .849 1 . 16 0 . 9 8 6 0 .78 0 . 957 1 .80 1 .050 0 .82 1 .046 0 . 93 
470 1.842 1 . 83 0 . 9 3 8 0 . 8 0 0 . 955 1 .20 1 .056 0 . 9 5 1 .046 0 . 92 
475 1 .24 i . 1.29 0 .931 0 . 8 2 0 . 951 1 .38 1 .055 0 . 9 9 1 .045 1. 02 
480 1 .245 1 .28 0 . 9 3 0 0 . 7 6 0 . 950 1 .07 1 .055 0 . 7 4 1 .045 0 . B6 
485 1 .244 1.08 0 . 9 2 7 0 . 9 0 0 . 947 1 . 16 1 .056 0 . 7 9 1 .043 0 . 86 
490 1 .246 1.09 0 . 9 2 6 0 . 6 5 0 . 948 1 . 11 1 .054 0 .91 1 .043 0 . 87 
495 1 .244 1.05 0 . 9 8 6 0 . 7 5 0 . 946 1 . 18 1.054 0 . 6 9 1 .042 0 . 84 
500 1 .244 0 .81 0 . 9 8 7 0 . 7 9 0 . 946 1 .05 1 .053 0 . 7 0 1 .042 0 . 75 
505 1 .244 1 .09 0 . 9 8 6 0 .54 0 . 946 1 .27 1 .055 0 . 8 6 1 .042 0 . 89 
510 1 .246 0 . 8 8 0 . 9 2 6 0 . 4 3 0 . 945 1 .08 1.054 0 . 9 2 1 .042 0 . 79 
515 1 .845 0 . 8 9 0 . 9 8 6 0 . 4 3 0 . 945 0 .91 1 .050 0 . 9 0 1 .041 0 . 7 4 
520 1 .845 0 . 7 9 0 . 9 2 3 0 . 6 0 0 . 941 0 .92 1 .050 0 . 8 8 1 .040 0 . 68 
525 1 .245 1.05 0 . 9 2 4 0 .58 0 . 944 0 .94 1.050 0 . 6 8 1 .041 0 . 71 
530 1 .246 0 . 8 9 0 . 9 2 5 0 . 1 8 0 . 9 4 6 0 .75 1.051 0 . 4 7 1 .042 0 . 52 
535 1 .244 0 . 8 9 0.921 0 . 5 9 0 . 941 0 .94 1 .049 0 . 3 6 1 .039 0 . 65 
540 1 .245 0 . 7 5 0 . 9 2 0 0 . 5 5 0 . 941 0 . 7 6 1.051 0 . 5 0 1.039 0 . 46 
545 1.848 0.51 0 . 9 2 0 0 .55 0 . 937 1.24 1.048 0 . 3 8 1 .03B 0 . 57 
550 1 .248 0 . 4 6 0.921 0 . 6 5 0 . 940 0 .92 1.049 0 . 8 9 1.040 0 . 50 
555 1 .251 0 . 6 0 0 . 9 2 0 0.41 0 . 940 0 .78 1 .047 0 .28 1.040 0 . 45 
560 1 .249 0 . 4 4 0 . 9 1 8 0 . 8 3 0 . 932 1 .62 1 .046 0 . 8 6 1 .036 0 . 52 
565 1.846 0 . 7 3 0 . 9 1 7 0 .36 0 . 941 0 .43 1 .04B 0.51 1.03B 0 . 35 
570 1.246 0 . 5 6 0 . 9 1 7 0 . 4 2 0 . 939 0 .56 1.045 0 . 4 6 1.037 0 . 30 
575 1.844 0 . 5 3 0 . 9 1 6 0 .58 0 . 939 0 .70 1 .044 0 . 3 7 1.036 0 . 38 
5B0 1 .247 0 .24 0 . 9 1 8 0 .52 0 . 940 0 .36 1 .047 0 . 3 7 1 .038 0 . 22 
585 1 .252 0 . 5 5 0 . 9 1 8 0 .42 0 . 940 0 .52 1 .047 0 . 3 4 1 .039 0 . 37 
590 1 .853 0 . 6 2 0 . 9 1 8 0 . 4 5 0 . 941 0 .56 1 .047 0.31 1.040 0 . 44 
595 1 .255 0 . 7 0 0 . 9 1 8 0 . 3 9 0 . 941 0 .70 1 .045 0 . 3 3 1 .040 0 . 46 
600 1.256 0 . 3 9 0 . 9 1 7 0 .32 0 . 942 0 .48 1 .046 0 .24 1 .040 0 . 2B 
605 1.256 0 . 5 4 0 . 9 1 5 0 . 4 9 0 . 938 0 .31 1 .043 0.41 1.038 0 . 41 
610 1 .262 0 . 3 7 0 . 9 1 8 0 .52 0 . 941 0 .44 1 .048 0 . 6 5 1.042 0 . 27 
615 1 .259 0 . 6 4 0 . 9 1 5 0.71 0 . 938 0 .69 1 .045 0 . 4 0 1.039 0 . 55 
680 1 .260 0 . 7 5 0 . 9 8 0 0 . 4 9 0 . 944 0 .83 1 .049 0 . 2 5 1 .043 0 . 43 
625 1 .260 0 . 3 9 0 . 9 2 0 0 . 3 7 0 . 941 0 .84 1 .046 0 . 4 5 1.042 0 . 45 
630 1.257 0 . 8 5 0 . 9 1 6 0 . 3 7 0 . 943 0 .64 1 .045 0 . 4 7 1.040 0 . 5 5 
635 1.258 0 . 4 7 0 . 9 1 4 0 .32 0 . 942 0 .66 1 .045 0 . 5 6 1 .040 0 . 38 
640 1.863 0 . 9 2 0 . 9 1 4 0 .42 0 . 942 0 .51 1 .045 0 . 3 9 1 .041 0 . 41 
645 1 .265 0 . 5 0 0 . 9 1 7 0 . 5 6 0 . 943 0 .71 1 .045 0 . 3 0 1 .043 0 . 36 
650 1.269 0 . 2 7 0 . 9 1 9 0 .48 0 . 945 0 .95 1 .042 0 . 3 3 1 .044 0 . 39 
655 1 .261 0 . 5 0 0 . 9 1 8 0 . 3 6 0 . 943 0 .54 1 .047 0 .41 1 .042 0 . 27 
660 1.861 0 . 3 8 0 . 9 1 5 0 . 5 4 0 . 942 0 .53 1 .045 0 . 2 6 1 . 041 0 . 33 
665 1.864 0.81 0 .914 0 . 8 7 0 . 9 4 3 0 .80 1 .040 0.31 1 .040 0 . 58 
670 1.866 0 . 5 0 0 . 9 1 8 O.BO 0 . 944 0 .94 1 .040 1 .05 1 .042 0 . 63 
675 1.266 0 . 7 B 0 .912 0 . 4 6 0 . 941 0 .94 1 .039 0 . 7 5 1 .040 0 . 68 
6B0 1.278 1 .07 0 . 9 1 4 1.12 0 . 947 0 .88 1 .043 0 . 7 3 1 .044 0 . 55 
685 1 .872 0 . 8 2 0 . 9 2 0 0 . 4 0 0 . 943 1 .27 1 .046 0 . 2 B 1 .045 0 60 
690 1.280 0 . 9 2 0 . 9 1 6 0 . 6 0 0 . 946 0 .81 1 .049 0 . 7 9 1 .048 0 52 
695 1.272 0 . 7 4 0 . 9 1 4 0 .98 0 . 948 0 . 2 7 1 .049 0 . 4 6 1 .046 0 50 
700 1.276 0.61 0 . 9 1 6 0 . 8 0 0 . 942 1 .08 1 .054 0 .81 1 .047 0 07 
705 1 .275 0 . 5 7 0 . 9 1 5 0 .94 0 . 946 1 .08 1 .046 0 . 4 8 1 .046 0 63 
710 1 .278 0 . 2 8 0 . 9 1 6 0 . 5 5 0 . 941 1 . 30 1 .047 0 .84 1 .046 0 44 
715 1 .277 0 . 9 0 0 . 9 1 2 0 . 3 3 0 . 956 0 .89 1 .039 1.50 1 .046 0 39 
720 1.276 0 . 7 7 0 . 9 1 9 1 . 8 6 0. 945 0 . 80 1.053 1 .24 1 .048 0 56 
785 1 .287 0 . 4 8 0 . 9 2 3 1 .62 0 . 954 1 . 00 1 .046 1.32 1.053 0 72 
730 1.276 1 . 0 7 0 . 9 2 4 0 . 8 9 0 . 951 1 .29 1.045 1 .18 1 .049 0 62 
B s s B s p B p s B p p B r r : 
: U A V . 
m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . : 
: CnmD v a r . v a r . v a r . v a r . v a r . : 
: 390 1 .364 1 . 49 0 . 899 1 . 75 0 . 909 0 . 97 1 .076 1 . 33 1 .062 0 . 8 2 : 
i 395 1 . 4 0 £ 1 . 15 0 . 945 0 . 43 0 . 948 1 . 47 1 . 126 1 . 05 1 . 105 0 .61 : 
: *»oo 1 .397 1 . 4 6 0 . 938 0 . 59 0 . 942 1 . 08 1 .124 0 . 37 1 . 100 0 . 6 9 ! 
: 405 1 .414 1. 31 0 . 946 0 . 63 0 . 953 0 . 83 1 .135 1 . 17 1 .112 0 . 6 7 1 
: 4 i o 1 .416 1 . 52 0 . 947 0. 47 0 . 957 0 . 94 1 .139 1 . 08 1.115 0 . 6 2 : 
i 415 1 .450 1 . 55 0 . 952 1 . 09 0 . 956 1. 09 1 .145 0 . 81 1.119 0 . 9 0 : 
: 450 1 .426 1 . 78 0 . 951 0 . 68 0 . 956 1. 03 1 .145 0 . 93 1.119 o . 9 i : 
: 455 1 .431 1 . 83 0 . 953 1. 15 0 . 960 1. 09 1 . 149 1 . 17 1 .123 l .09 : 
1 430 1 .430 1 . 70 0 . 954 0 . 92 0 . 960 1. 25 1 . 149 1 . 44 1 .123 l . o i : 
: 435 1 .432 1. 80 0 . 954 1. 04 0 . 957 1 .41 1 . 149 1 . 15 1 .123 1 .15 ! 
1 440 1 .436 1 . 60 0 . 956 1. 04 0 . 961 1 . 4 4 1 . 154 0 . 99 1 .127 l .08 : 
: 445 1 .440 1 . 69 0 . 952 0 . S3 0. 960 1 . 57 1 .152 1 . 15 1 .126 l .07 : 
: 450 1 . 443 1 . 83 0 . 953 0 . 90 0 . 959 1 . 19 1 .152 1 . 18 1 .127 1.12 : 
: 455 1 .440 1 . 91 0 . 957 0 . 86 0 . 963 1 . 36 1 .158 1 . 16 1 .130 1.17 : 
: 460 1 .441 1. 73 0 . 954 1. OS 0 . 960 1 . 35 1 . 154 1 . 17 1 . 127 l .04 : 
: 465 1 .453 1 . 61 0 . 948 1. 19 0 . 967 1 . 31 1. 148 0 . 91 1 . 129 0.99 : 
: 470 1 .449 1 . _i . J 0 . 955 0 . 66 0 . 961 1 . 55 1 .156 1. 39 1 .130 0.99 : 
: 475 1 .451 1 . 55 0 . 952 0 . 79 0 . 961 1 .29 1 .155 1. 23 1.130 0.91 i 
: 4S0 1 .451 1. 54 0.951 0 . 66 0 . 959 1 . 35 1 .154 1. 14 1 .129 0 . 8 5 : 
: 465 1 .452 1 . 44 0 . 950 0 . 84 0 . 960 1 . 14 1 .156 1. 07 1 . 129 O . B B : 
I 490 1 . 453 1 . 56 0 . 949 0 . 71 0 . 958 1 . 18 1 . 154 0 . 94 1.156 0 . 8 8 : 
: 495 1 .451 1 . 46 0 . 949 0 . 84 0 . 957 1 . 13 1 .154 1. 33 1 .158 0 . 9 2 : 
i 500 1 .455 1 . 51 0 . 949 0 . es 0 . 955 1 . 16 1 .153 1. 38 1 .157 0 . 8 7 : 
: 505 1 .452 1. 41 0 . 948 0 . 76 0. 956 1 . 12 1.152 1. 14 1 .157 0.84 : 
: 510 1 . 454 1. 48 0 . 947 0 . 94 0 . 956 1 . 01 1 .153 0 . 92 1 .156 0.76 : 
: 515 1 .453 1. 30 0 . 946 0 . 94 0 . 954 0 . 65 1. 153 1. 01 1.156 0 . 6 5 : 
! 520 1 .452 1 . 19 0 . 943 0 . 93 0 . 952 0. 93 1 . 152 1. 30 1.155 0.64 : 
: 525 1 .452 1 . 07 0 . 945 0 . 58 0 . 952 0 . 72 1.154 0 . 98 1 .156 0 . 5 6 : 
! 530 1 .454 0. 93 0 . 947 0 . 64 0 . 953 0 . 52 1 .156 0 . 80 1.158 0 . 4 5 1 
: 535 1 .454 1 . 04 0 . 941 0 . 56 0 . 952 0 . 68 1.150 1. 22 1.154 0.46 : 
: 540 1 .455 1 . 14 0 . 943 0 . 38 0. 952 0 . 72 1 .152 1. 18 1. 126 0 . 4 7 : 
: 545 1 .45B 1 . 20 0 . 940 0 . 60 0 . 950 0 . 58 1 .152 0 . 8 6 1.125 0 . 5 2 : 
: 550 1 . 459 0 . 6 9 0 . 9 4 3 0 . 56 0 . 949 0 . 74 1 . 152 0 . 81 1.126 0 .51 : 
: 555 1 . 455 0. 72 0 . 940 0 . 57 0 . 951 0 . 67 1 .152 0 . 95 1 .125 0 . 43 ! 
: 560 1 .459 0 . 70 0 . 939 0 . 3 6 0 . 948 0 . 53 1 .147 0 . 77 1 .123 0 . 3 3 ! 
: 565 1 .459 0 . 87 0 . 937 0 . 59 0 . 950 0 . 68 1 . 147 0 . 67 1 .123 0 .34 ; 
1 570 1 . 459 0 . 71 0 . 936 0 . 28 0 . 948 0 . 5B 1 . 145 1 . 12 1.122 o . 13 : 
: 575 1 . 463 0 . 78 0 . 937 0 . 34 0 . 948 0 . 71 1.148 1 . 07 1.124 0 . 2 9 ! 
! 560 1 .470 1. 05 0 . 941 0 . 14 0 . 950 0 . 68 1 . 148 1 . 34 1.127 0 . 2 5 i 
: 565 1 .469 0. 92 0 . 938 0 . 20 0 . 951 0 . 69 1 . 148 0 . 78 1.127 0 . 3 4 : 
1 590 1 .471 0 . 97 0 . 939 0 . 29 0. 948 0 . 54 1 . 148 1. 12 1 .127 0 . 2 5 : 
: 595 1 .470 0. 69 0 . 93B 0 . 59 0 . 948 0 . 54 1 . 14B 1. 12 1 .126 0 . 3 2 : 
: 600 1 .473 0 . 51 0 . 938 0 . 48 0 . 947 0 . 63 1 . 150 1. 02 1.127 0 . 3 9 : 
! 605 1 . 476 0 . 66 0 . 936 0 . 64 0 . 949 0 . 37 1 . 149 1 .41 1.128 0 . 1 9 ; 
: 610 1 . 4 6 4 0 . 63 0 . 940 0 . 50 0. 954 0 . 37 1.153 1 . 03 1 .132 o . i o : 
: 615 1 .480 0 . 97 0 . 936 0 . 49 0 . 951 0 . 32 1.153 1.23 1.130 0 . 2 4 : 
1 650 1 . 4 6 6 1. 03 0 . 939 0 . 44 0 . 952 0 . 3 0 1 .156 1 . 15 1 .133 o . u : 
: 655 I .483 0. 85 0. 940 0 . 31 0 . 951 0. 52 1 . 155 1. 05 1 . 132 o . i 7 : 
; 630 1.488 0. 75 0 . 938 0 . 29 0 . 952 0 . 65 1.151 0 . 93 1". 132 0 . 2 3 : 
; 635 1 . 486 0 . 62 0 . 937 0 . 55 0 . 950 0 . 31 1.151 1 . 33 1 .131 0 . 2 6 : 
: 640 1 . 489 0 . 79 0 . 938 0 . 39 0 . 947 0 . 53 1.156 1 . 17 1.133 0 . 1 9 ! 
: 645 1 . 495 0 . 55 0. 938 0 . 7 2 0 . 956 0 . 75 1.157 1 . 18 1 . 136 0 . 4 8 : 
! 650 1 . 495 0 . 84 0 . 937 0 . 59 0 . 950 0 . 22 1.154 1 . 19 1.133 o . 40 ; 
I 655 1 .488 0 . 41 0 . 936 0 . 65 0 . 951 0 . 44 1 . 149 1 . 17 1.131 o . 3 i : 
I 660 1 .496 0 . 65 0 . 937 0 . 85 0 . 948 0 . 19 1.150 1 . 45 1 .133 0 . 2 5 : 
: 665 1 .491 0 . 72 0 . 934 0 . 73 0 . 947 0 . 37 1.148 1 . 27 1 .130 0 .43 : 
1 670 1 .500 1. 30 0 . 936 0. 78 0 . 952 0 . 96 1 .151 1 . 30 1 . 135 0 .43 : 
: 675 1 .498 1. 11 0 . 935 0 . 78 0 . 950 0 . 49 1 .148 0 . 77 1.133 0 . 41 ! 
: 680 1 .505 1. 07 0 . 934 0 . 90 0. 949 0 . 57 1 .148 0 . 46 1 .133 0 .43 : 
! 685 1 .505 1. 02 0 . 937 0 . 80 0. 950 0 . 50 1 .151 0 . 82 1 .136 0 . 3 8 : 
1 690 1 . 508 0 . 72 0 . 935 1. 06 0 . 953 0 . 72 1 . 149 0. 97 1 .136 o . 3 i : 
! 695 1.506 1. 15 0. 941 0 . 13 0 . 946 0 . 74 1.147 1. 09 1 .135 0 . 4 8 : 
1 700 1 .506 1. 47 0 . 941 0 . 96 0. 957 0 . 83 1 .148 1. SB 1.138 o . 60 : 
! 705 1 .499 1. 07 0 . 934 0 . 39 0 . 9 5 3 0 . 70 1 .155 5 . 09 1.134 0 .31 : 
: 710 1 .509 1. 28 0 . 9 3 7 1 . 49 0. 955 1. 60 1 .151 0. 91 1.138 1 .00 1 
: 715 1.510 0. 92 0 . 933 0. 95 0 . 960 0 . 98 1 . 158 1. 25 1 .140 0 . 4 5 : 
1 720 1 .311 1 . 6 2 0 . 939 1 . £ 7 0 . 942 0 . 74 1.151 1 .24 1 .136 0 . 7 8 : 
: 725 1 .519 1 . 03 0 . 940 1 . 92 0 . 960 0 . 67 1 . 149 0. 88 1.142 o . 7 i : 
: 730 1 . 312 1 . 41 0 . 942 1 . 19 0 . 954 0 . 4 8 1 .157 1 . 10 1.141 0 . 5 4 : 
Bss Bsp Bps Bpp 
WAV. : 
[nm] ! 
c o e f f . 
v a r . 
c o e f f . 
v a r . 
c o e f f . ! 
v a r . 
c o e f f . 
v a r . 
c o e f f . 
v a r . 
i 390 1 .702 2.38 0.942 1 .38 0.926 0.78 1 .271 1 00 1 .210 0.75 i 
i 395 1 .735 8.40 0.978 1.21 0.964 0.39 1.314 1 00 1 .247 0.63 : 
i 400 1.732 8.16 0.968 0.85 0.955 1 .07 1 .311 1 79 1 .241 0.69 : 
: 405 1 .755 8.10 0.973 0.58 0.965 0.89 1 .335 1 47 1 .255 0.68 : 
: 410 1 .759 2.35 0.975 0.48 0.968 1 . 12 1.330 1 76 1 .258 0.94 ; 
: 415 1 .762 2.06 0.978 0.65 0.970 0.95 1 .335 1 75 1.261 0.78 : 
: 480 1 .765 2.24 0.978 0.81 0.970- 1 . 10 1.340 1 74 1 .263 0.85 : 
i 425 1 .773 2.32 0.981 0.99 0.971 1.21 1.343 1. 92 1.267 l .03 : 
: 430 1 .777 2.38 0.977 0.91 0.968 1 .25 1.344 2. 14 1 .266 1.02 : 
: 435 1 .781 8.26 0.979 1.10 0.968 1.15 1.347 1. S3 1.269 l .03 : 
: 4 4 0 1 .781 2.42 0.980 0.81 0.972 1 .85 1 .354 1 . 44 1.272 1.10 : 
: 445 1.787 2.55 0.9B0 0.86 0.972 1.26 1.353 1. 73 1.273 1 . 17 1 
: 450 1 .795 2.57 0.980 1 .18 0.971 1 .41 1.355 1 . 81 1.875 1.24 : 
: 455 1 .797 2.29 0.985 0.96 0.974 1 .41 1.358 1. 96 1.278 l . n : 
: 460 1 .798 2.88 0.980 0.67 0.973 1 .26 1.357 1 . 97 1.277 0.93 : 
: 465 1 .809 2.22 0.975 0.87 0.978 1.11 1.351 1 . BO 1 .278 0.85 : 
: 470 1 .801 1 .99 0.981 0.79 0.973 1 . 16 1 .360 1 . 80 1 .279 o. 74 : 
: 475 1 . B04 8.01 0.978 0.81 0.974 1 .21 1 .360 1 .70 1.279 0.72 ! 
: 4B0 1 .804 1 .94 0.977 0.74 0.971 1.10 1.360 1 . 85 1.278 0.75 : 
: 4S5 1 . B09 1 .94 0.976 0.71 0.971 1 .02 1.359 2. 26 1 .279 0.66 : 
! 490 1.811 1 .79 0.975 0.58 0.967 1.17 1.358 2. 13 1.27B 0.73 : 
: 495 1 .813 8. 14 0.974 0.81 0.967 1.22 1 .357 2. 08 1 .277 0.89 : 
: 500 1 .81 1 8.09 0.974 0.70 0.969 1.14 1.357 1 . 83 1 .278 0.84 ; 
: 505 1 .810 2.32 0.974 0.73 0.967 1.07 1 .358 1. 75 1.277 0.85 : 
i 510 1.815 8.06 0.974 0.60 0.968 1 .19 1 .361 1 . 97 1.290 0.77 ! 
: 515 1.815 1 .79 0.971 0.65 0.964 1 .07 1.359 2. S3 1.277 0.59 : 
: 520 1.817 1 .86 0.970 0.36 0.963 0.92 1.363 2. SO 1 .278 0.61 : 
: 525 1 .818 1.86 0.969 0.67 0.962 0.66 1 .366 2. 69 1.879 0.56 ; 
: 530 1 .821 1.98 0.971 0.74 0.964 0.90 1.366 2. 48 1 .881 0.56 : 
i 535 1 .825 1 .73 0.968 0.47 0.960 1 .01 1 .365 2. 39 1.880 0.52 : 
: 540 1.829 1.58 0.967 0.36 0.961 0.86 1.366 2. 14 1 .881 0.53 : 
: 545 1 .830 1 .44 0.967 0.39 0.961 0.73 1.366 2. 01 1 .291 0.57 : 
1 550 1 .834 1 .54 0.967 0.30 0.960 0.78 1 .364 1 . 88 1.881 0.53 : 
: 555 1 .842 1 .25 0.966 0.82 0.963 0.91 1.366 2. 00 1 .284 0.48 i 
! 560 1 .844 1.26 0.964 0.47 0.961 0.83 1.365 2.64 1.284 0.35 : 
: 565 1.846 1 .58 0.962 0.21 0.960 0.85 1.366 2. 52 1 .283 0.33 : 
! 570 1.846 1.15 0.963 0.35 0.960 0.61 1 .364 2. 36 1 .883 0.29 : 
1 575 1 .847 1 .SS 0.964 0. 14 0.95B 0.36 1.364 8. 26 1 .283 0.83 : 
! 580 1.848 1.62 0.965 0.41 0.960 0.45 1.368 2. 55 1.885 o . i s : 
: 585 1 .849 1.34 0.963 0.33 0.958 0 .55 1 .368 8. 32 1 .285 0.13 : 
1 590 1 .855 1 .64 0.964 0.24 0.959 0.21 1 .368 2. 04 1.287 0.21 i 
: 595 1.858 1 .63 0.962 0.28 0.959 0.35 1 .370 2. 62 1.287 0 .20 : 
: 600 1 .859 1 .23 0.96S 0.63 0.962 0.53 1 .374 8. 90 1.889 0.30 : 
: 605 1 .853 1 .SB 0.963 0.45 0.961 0.44 1.374 3. 11 1.288 0.38 : 
: 610 1.858 1 . IB 0.963 0.55 0.961 0.32 1.375 3. 16 1.889 0.58 ! 
: 615 1.B55 0.84 0.960 0.47 0.961 0.59 1.378 8. 74 1 .887 0.53 : 
: 680 1.863 0.88 0.96S 0.41 0.962 0.94 1.374 3. IS 1.890 0.58 : 
: 685 1.875 1 .08 0.965 0.16 0.962 0.92 1.380 2. 90 1.295 0.47 : 
: 630 1 .879 0.90 0.963 0.51 0.962 1.03 1.377 2.94 1.295 0.43 : 
: 635 1.878 0.94 0.965 0.32 0.963 0.58 1.376 3. 09 1 .296 0.2B : 
; 640 1.881 1 .07 0.961 0.42 0.963 0.58 1.380 2. 92 1.296 0.34 : 
: 645 1 .887 1.45 0.963 1.10 0 . 9 6 0 0.88 1.360 2. 44 1.298 0.85 ! 
: 650 1.882 1 .83 0 . 9 6 5 0 . 2 9 0.95B 0.78 1.380 8. 87 1.296 o . s i : 
: 655 1 .880 1.89 0.964 0.63 0.961 0.64 1.388 2. 73 1.297 0.37 : 
I 660 1.891 1.11 0.962 0.74 0.968 0.96 1 .380 2. 37 1 .299 0.37 i 
I 665 1.894 1.13 0.958 0.57 0.962 0.61 1 .379 2. 33 1.29B 0 . 4 0 : 
I 670 1 .894 1 .19 0.966 0.56 0.960 0.66 1.382 2. 17 1.301 0.45 : 
! 675 1.89B 1.45 0.957 0.46 0.956 0.61 1 .376 2. 94 1.297 o . 6 i : 
1 680 1 .895 1 .14 0.963 0.99 0.959 0. 16 1.368 8. 88 1.296 0.2B : 
! 685 1 .901 1 .45 0.962 0.64 0.959 1.03 1 .374 3. 50 1 .299 0.79 : 
! 690 1.911 1.15 0.957 0.77 0.968 0.60 1.377 3. 19 1 .308 0.37 : 
! 695 1.905 1 . 14 0 . 9 6 3 0.48 0 . 9 5 9 O.BB 1.382 3.09 1.308 0.39 : 
: 700 1.916 1 . 16 0 . 9 6 0 0.62 0.965 0.73 1 .394 8. 66 1.309 0.02 1 
1 705 1 .917 1.36 0 . 9 5 9 0 . 6 9 0.965 0.B6 1 .389 3. 46 1.308 0.83 : 
! 710 1.984 1 .00 0.973 0.62 0.961 0.51 1 .385 3. 34 1.311 0.89 ! 
1 715 1 .928 1 .83 0.972 0.68 0.969 0.55 1.388 3. 92 1.315 0.67 : 
! 780 1 .982 0.66 0.968 1 .89 0.960 0.69 1.392 S. 49 1.310 0.71 ! 
: 785 1.915 0.24 0.964 0.55 0.959 1.41 1 .390 2. 34 1.307 0.67 : 
: 730 1.981 1 . 14 0.961 1 .86 0.965 1 .31 1 .377 4 00 1 .306 0.54 : 
: B s s : B s p B p s B p p ! B r r 
: U A V . 
: m e a n c o e f f . m e a n c o e f f . i m e a n c o e f f . ! m e a n c o e f f . ! m e a n c o e f f 
: C n m J v a r . v a r . v a r . v a r . v a r . 
: 390 : 2 . 3 0 3 2 . 4 5 : 0 . 9 6 8 1 41 ! 0 . 9 4 0 1 .93 : i .705 4.44 ! 1 .479 0 . 6 6 
: 395 : 2 . 3 4 4 2 .71 : 1 .003 1 16 ! 0 . 9 8 5 0 . 7 7 : l .743 4.44 : 1 .519 0 .43 
: ooo 2 . 3 3 4 3.01 : l . o o s 0 54 i 0 . 979 1 .12 : l .745 4 .41 : 1 .515 0 . 9 1 
: 405 2 . 3 6 3 2 . 7 5 : 1 .007 1 01 i 0 . 9 8 7 1 .36 : l .763 4 . 6 4 : 1.530 0 .88 
: 4 i o . 2 . 3 7 3 2 . 7 7 . 1 . 0 0 6 1 07 ! 0 . 9 8 8 1 .60 : l .763 3 . 9 8 . 1.532 1 .02 
: 415 : 2 . 3 8 9 3 . 1 9 : l . o n 0 98 ! 0 . 9 8 9 1 .64 ! 1.778 4 . 6 7 1 .545 1 . 19 
: 450 2 . 3 8 9 3 . 3 3 1.011 0 99 . 0 .989- 1 .46 1 .783 4 . 0 8 1 .543 1 .37 
: 455 : 2 . 3 9 6 3 . 2 6 : 1.013 1 29 : 0 . 989 1 .51 1 .792 4 .51 1.546 1 .31 
: 430 2 . 4 0 3 3.21 . 1 .011 1 26 i 0 . 9 8 7 1 .48 1 .791 4 . 7 3 1 .548 1 30 
: 435 : 2 . 4 1 0 3 . 0 3 : l . o n 1 07 : 0 . 9 8 8 1 . 73 1 .793 5 . 0 9 1 .551 1 34 
i 440 2 . 4 1 3 2 . 9 6 1 .012 1 25 0 . 9 9 0 1 .55 1 .795 4 . 9 0 1.553 1 36 
: 445 ! 2 . 4 1 9 2 . 8 0 : l . o n 1 17 . 0 . 9 8 8 1.57 1 .800 4 . 3 8 1 .554 1 26 
: 450 2 . 4 5 2 2 . 9 2 1 .011 1 30 0 .989 1 . 65 1 .806 4 . 7 5 1 .557 1 56 
: 455 1 5 .450 2 . 9 0 ' 1.016 1 12 0.991 1.46 1 .810 4 . 5 8 1 .559 1 14 
! 460 2 .431 3 . 0 3 1 .010 1 05 0 .989 1 .32 1 .610 4 .41 1 .560 1 03 
: 465 : 5 .451 3 . 0 6 ' 1 .005 0 94 0 .994 1.44 1 .805 4 . 4 0 1 .564 1 OS 
! 470 5 . 4 4 0 2 . 8 5 1 .010 1 IS 0 . 9 8 6 1 .51 1 .816 4 .41 1 .563 1 14 
: 475 1 5 .444 2 . 8 6 1.010 1 53 0 . 9 B 7 1.42 1 . 819 4.41 1 .565 1 51 
! 460 2 .451 2 . 9 9 1 .006 1 IB 0 .986 1 .24 1 .823 4 . 5 9 1 .567 1 17 
! 465 2 . 4 5 5 2 . 9 3 1 .007 1 09 0 . 9 B 7 1 . 33 1 .826 4 . 7 4 1 . 569 1 09 
: 490 2 . 4 6 8 2 . 9 6 1 .004 0 78 0 .984 1 .40 1 .833 4 . 6 7 1.572 1 13 
: 495 2 .471 2 .94 1 . 003 1 04 0 .963 1 .29 1 .334 4 . 9 5 1 .573 1 13 
: 500 2 . 4 7 4 2 . 7 4 1 .004 1 06 0 .983 1.41 1 .834 5 . 5 5 1 .574 1 03 
: 505 2 . 4 8 2 5 . 5 3 1 .004 0 94 0 .9B4 1.57 1 .838 4 . 9 7 1.577 0 91 
: 510 5 . 4 6 6 2 . 17 1 .004 1 08 0 .985 1.29 1 .839 4 .64 1 .578 0 83 
i 5 J 5 2 . 4 9 0 3 . 3 7 i . o o o 1. OS 0.981 1.13 1 .839 4 . 3 3 1 .577 0 77 
I 550 5.491 2 .61 0 . 9 9 8 0 99 0 .979 0 . 9 9 1 .839 4 . 4 6 1.577 0 77 
: 525 2 . 4 9 2 2 . 7 7 0 . 9 9 9 0 83 0 . 9 7 9 1.10 1 .841 4 . 4 6 1 .578 0 79 
: 530 2 . 4 9 3 2 . 7 9 1 .003 0 . 70 0 .979 1 .09 1 .844 5 . 1 6 1.580 0 73 
: 535 2 . 4 9 9 2 . 6 0 0 . 9 9 8 0 . 8 2 0 . 9 7 6 1.24 1 .846 5 . 5 9 1 .580 0 70 
: 540 2 . 5 0 6 2 . 3 0 0 . 9 9 9 0 . 70 0 .979 0 . 7 9 1 .847 5 . 5 0 1.583 0 59 
: 545 2 .514 2 .44 0 . 9 9 9 0 . 96 0 . 9 7 7 0 . 6 7 1 .854 5 . 5 3 1 .586 0 68 
1 550 2 . 5 1 6 2 . 2 3 0 . 9 9 8 0 . 78 0 . 9 7 5 0 . 7 6 1 .856 5 . 4 5 1 .5B6 0.61 
: 555 2 .521 2 .01 0 .996 0 . 56 0 .975 0.91 1 .860 5 . 9 0 1.588 0 . 57 
: 560 2 . 5 3 2 1 . 89 0 . 9 9 3 0 . 87 0 . 9 7 3 1.02 1 .864 5 . 4 7 1.590 0 . 55 
: 565 2 . 5 3 7 2 . 0 9 0 . 9 9 6 0 . 54 0 . 9 7 3 0 . 9 3 1 .870 5 . 5 4 1.594 0 . 38 
1 570 2 . 5 4 2 2 . 0 4 0 . 9 9 4 0 . 63 0.971 0 .78 1 .B71 6 . 1 6 1.594 0 . 49 
I 575 2 . 5 4 2 1 .81 0 .994 0 . 61 0.971 0 . 7 6 1 .873 5 .74 1.595 0 . 48 
: 580 2 . 5 5 3 1.71 0 .996 0 . 85 0 .974 0 .70 1 .873 6 . 1 5 1.599 0 . 51 
: 585 2 . 5 5 4 1 .61 0 . 9 9 2 0 . 75 0 . 9 7 3 0 . 9 0 1 .870 5 .64 1.597 0 . 48 
i 590 2 . 5 5 4 1 .65 0 .994 0 . 74 0 .973 0 . 7 7 1 .872 5 . 9 5 1.598 0 . 59 
: 595 2 .561 1 .83 0 . 9 9 4 0 . 48 0 . 9 7 4 1 .03 1 .872 6 . 14 1 .600 0 . 57 
: 600 2 .574 1 .82 0 .994 0 . 51 0 . 9 7 4 0 . 8 5 1 .671 6 . 6 7 1 .603 0. 55 
i 605 2 . 5 7 7 1 .68 0 . 9 8 9 0 . 68 0 .974 0 .74 1 .873 6 . 6 5 1 .603 0 . 59 
: 610 2 . 5 6 5 1 .54 0 .991 0 . 34 0 .977 0 . 8 7 1 .874 6 . 5 8 1 .607 0 . 61 
i 615 2 .591 1 .74 0.991 0 . 49 0 . 9 7 3 0 . S 4 1 .872 6 . 17 1 .607 0 . 50 
: 620 2 .594 1.76 0 . 9 9 3 0 . 48 0 . 9 7 7 0 .84 1 .860 6 . 4 5 ' 1.611 0. 45 
: 625 5 .602 1.64 0 . 9 9 3 0 . 65 0 .973 0.81 1 . 8B1 5 . 9 0 1 .612 0 . 59 
: 630 2 . 6 0 8 1 .76 0.991 0 . 41 0 . 9 7 5 0 . 8 6 1 .865 5 . 7 3 1.614 0 . 57 
1 635 2 . 6 0 0 1 . 6 6 0 . 9 9 0 0 . 60 0 . 9 7 3 0 .44 1 .883 5 . 9 0 1 .611 0 . 49 
1 640 2 . 6 0 4 1 .56 0 . 9 8 9 0 . 55 0 . 9 7 3 0.71 1 .884 6 . 2 9 1 .615 0 . 53 
: 645 2 . 6 0 8 1 .44 0 . 9 9 4 0 . 83 0 . 9 7 3 0 . 7 7 1 .887 7 . 1 3 1 . 615 0 . 50 
,' 650 2 . 6 1 5 1 .69 0.991 0 . 81 0 . 9 7 8 1 .03 ' 1 .893 6 . 4 7 1 .619 0 . 37 
: 655 2 . 6 1 7 1 . 49 0.991 0 . 93 0 . 9 7 4 0 . 8 7 1 .896 6 .44 1 .619 0 . 45 
I 660 2 . 6 2 8 1 .56 0 . 9 9 0 1. 33 0 . 9 7 3 0 . 9 3 1 .895 5 . 9 6 1.651 0 . 53 
: 665 2 . 6 3 4 1 .51 0 . 9 8 5 1. 43 0 . 9 7 3 0 . 7 3 ' 1 .889 6 .14 1.620 0 . 67 
! 670 2 . 6 3 9 1 .61 0 . 9 8 3 1. 15 0.971 1 .03 ' 1 .893 6 . 7 7 1 .622 0 . 74 
! 675 2 . 6 3 4 1 .69 0 . 9 B 2 0 . 95 0 . 9 7 3 0.91 1 .898 7 . 3 S : 1.621 0 . 67 
: 6B0 5 . 6 2 3 1 . 65 0 . 9 8 9 0 . 76 0 . 9 7 7 1 .22 : 1 893 7 . 6 3 : 1 .620 0 . 90 
! 685 2 . 6 2 9 1 .96 0 .984 0 . 67 , 0 . 9 7 2 0 .74 1 896 7 . 0 6 1.620 0 . 85 
1 690 2 . 6 4 4 1 .70 0 . 9 B 5 l .34 : 0 . 9 7 0 i . i 3 : 1 .906 6 . 8 5 : 1 .656 0 . 87 
1 695 2 .661 1 . 07 0 . 9 8 5 1. 01 0 . 9 7 2 0 . 4 9 1 914 6 . 5 6 1.633 0 . 84 
i 700 2 . 6 6 4 1 .26 . 0 . 9 9 3 1. 81 : 0 . 9 7 2 0 . 4 6 : 1 915 6 . 4 7 i 1 .636 0 . 7 6 
' 705 2 . 6 4 9 l .05 : 0 .984 0 . 91 1 0 . 9 7 8 l .39 : 1 904 6 . 1 0 : 1 .659 0.61 
, 710 1 2 . 6 7 5 l . IB ; 0 . 9 8 4 1. 15 i 0 .974 0 . 5 7 : 1 903 6 .91 : 1.634 0 . 68 
' 715 i 2 . 6 7 6 0 . 7 3 : 0 . 9 8 5 1. 76 : 0 . 9 7 6 1.52 : 1 913 7 . 4 6 i 1.637 1. 05 
720 ; 2 . 6 6 9 0 . 7 9 : 0 . 9 9 2 0 . 67 : 0 .974 1 .19 : 1 913 7 . 0 5 : 1.637 0 . 97 
725 i 3 . 6 8 3 0 . 9 6 : 0 . 9 8 4 0 . 98 : 0 . 9 7 3 1.24 i 1 907 6 .54 : 1.637 0 . 50 
730 : 2 . 6 8 8 0 . 9 8 : 0 . 9 8 5 1. 51 : 0 . 9 6 6 0 . 7 B 1 1 903 7 . 5 3 : 1 .636 0 . 75 
B s s B s p B p s B p p B r r 
: WAV. 
m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . I 
1 [ n m ] v a r . v a r . v a r . v a r . v a r . I 
! 390 0 . 8 2 9 2 78 0 . 7 1 5 5 . 5 0 0 . 7 2 5 3 .97 0 . 884 3 . 73 0 . 789 3 10 : 
; 395 0 . 8 9 7 1 .05 0 . 7 9 1 1 .49 0 .807 3 . 0 7 0 . 991 3 . 18 0 . 871 1 97 ; 
: 400 0 . 8 8 8 2 24 0 . 7 8 5 1 .85 0 . 7 8 8 2 . 97 0 . 988 3 . 14 0 . 862 2 26 : 
: 405 0 . 8 9 7 1 .94 0.791 2 . 1 7 0 .793 3.01 0 . 981 2 . 14 0 . B65 2 06 : 
: 410 0 . 8 9 9 1 66 0 . 7B7 1 .94 0 .796 2 . 8 3 0 . 980 2 . 55 0 . 866 2 . 03 i 
1 415 0 .898 2 . 0 4 0 .784 2 . 2 8 0 . 7 9 0 3 . 2 6 0 . 980 3 . 65 0 . B63 2 61 : 
: 420 0 .901 1 . 9 6 0.791 1 .79 Q. 792 2 . 2 4 0 . 980 2 . 62 0 . 866 2 o i : 
: 425 0 . 9 0 0 1 82 0 . 7 8 6 2 . 1 8 0 . 7 9 0 3 . 0 4 0 . 9B7 2 . 92 0 . 866 2 30 : 
: 430 0 . B95 2 .15 0 .785 2 . 4 8 0 .791" 2 .59 0 . 981 2 . 83 0 . 863 2 35 : 
: 435 0 .898 2 02 0 .782 2.21 0 .788 2 .93 0 . 986 3 . 10 0 . 864 2 . 39 i 
1 4 4 0 0 . 9 0 0 1 .97 0 .785 8 . 2 3 0 . 7 9 4 2 .75 0 . 987 2 . 93 0 . 866 2 31 : 
I 445 0 . 9 0 2 2 .20 0 .786 2 . 1 8 0 . 7 9 3 3 . 0 5 0 . 988 3 . 02 0 . 867 2 . 45 1 
i 450 0 . 9 0 0 2 . 11 0 .782 2 . 47 0 .789 3 .24 0 . 9B5 3 . 15 0 . 864 2 . 55 ! 
: 455 0 . 9 0 6 2 01 0 .788 8 . 1 8 0 .797 2 . 8 8 0 . 994 3 . 2 5 0 . 871 2 . 41 : 
: 4 6 0 0 . 9 0 2 2 . 12 0 . 7 8 2 2 .37 0.791 2 .86 0 . 9B8 2 . 99 0 . 866 2 4 i : 
: 465 0 .906 2 . 0 4 0 . 7 7 8 2 .10 0 .798 2 .94 0 . 985 3 . 21 0 . 867 2 . 40 : 
1 470 0 . 8 9 9 2 .09 0 . 7 8 2 2 . 1 3 0 . 7 B 9 2 . 8 2 0 . 987 2 . 8B 0 . 864 2 . 32 i 
1 475 0 . 9 0 0 1 . 91 0 . 7 7 8 2.21 0 .789 2 . 9 6 0 . 986 2 . 99 0 . 863 2 . 35 : 
: 480 0 .899 2 .20 0 .779 2 .35 0 . 7 B 9 2 . 7 7 0 . 988 2 . 78 0 . 864 2 . 36 : 
: 485 0 . 8 9 9 2 .06 0 .779 2 . 2 8 0 .788 2 . 9 8 0 . 988 3 . 17 0 . 864 2 . 44 : 
! 490 0 . B 9 5 1 .90 0 .774 2 . 2 3 0 . 7 B 6 3 . 12 0 . 986 3 . 01 0 . 860 2 . 38 : 
: 495 0 . 8 9 4 1 . 8 4 0 .774 2 . 2 8 0 .782 2 . 9 2 0 . 985 2 . 72 0 . 859 2 . 26 : 
: 500 0 .894 1 .97 0 .774 2 . 1 2 0.781 2 . 8 0 0 . 984 2 . 94 0 . 85B 2 . 27 : 
1 505 0 .894 8 .05 0 . 7 7 2 2 . 5 0 0 .7B2 2 .73 0 . 985 2 . 94 0 . 858 2 . 3 6 : 
: 5 i o 0.891 2 .03 0 .769 2 . 1 2 0 .779 2 . 6 2 0 . 983 3 . 01 0 . 856 2 . 26 : 
! 515 0 . 8 9 0 2 .07 0 . 7 6 7 2 . 2 7 0 . 7 7 6 2 . 7 0 0 . 981 3 . 19 0 . 854 2 37 : 
1 520 0 . B 8 7 1 . 7 6 0 . 7 6 3 2 . 6 6 0 .776 2 . 7 1 0 . 977 2 . 68 0 . 851 2 . 25 : 
: 525 0 . B 8 9 1 . 80 0 . 7 6 8 2 . 4 0 0 .779 2 . 68 0 . 981 3 . 05 0 . 854 2 30 : 
: 530 0 . 8 8 9 1 .94 0 . 7 6 8 2.11 0 . 7 7 7 2 .54 0 . 980 2 . BO 0 . 854 2 . 17 i 
! 535 0 . B 8 3 1 . 6 9 0 .763 2 . 0 5 0 .772 2 . BO 0 . 976 2 . 75 0 .B48 2 i s : 
: 540 0 .886 1 .97 0.761 1 . SB 0 .772 2 . 2 5 0 . 978 2 . 66 0 . 849 2 . 04 : 
i 545 0 .884 2 .05 0 .759 2 . 37 0 .770 2 .54 0 . 974 2 . 90 0 . 847 2 29 : 
! 550 0 . 8 8 4 1 .53 0 .760 1 .84 0 . 7 7 0 2 . 34 0. 977 8 . 6 7 0 . 848 1 92 i 
i 555 0 . 8 8 5 1 .93 0 . 7 6 2 2 . 3 2 0 .769 2 . 6 9 0 . 978 2 . 77 0 . 848 2 . 25 : 
1 560 0 . 8 8 2 1 .76 0 . 757 2 . 2 6 0 . 7 6 6 2 . 3 7 0 . 974 2 . B7 0 . 844 2. 12 : 
! 565 0 .BB3 1 .86 0 . 7 5 6 1 .97 0 . 7 6 7 2 . 6 9 0 . 973 2 . 70 0 . 845 2 14 1 
! 570 0 . 8 7 8 1 .51 0.751 8 .39 0 . 7 6 0 2 . 9 0 0 . 966 2 . 4 6 0 . 839 2 13 : 
! 575 O.BBO 1 .45 0 .752 1.77 0 .764 2 . 1 4 0 . 972 2 . 86 0 . 842 1 90 ! 
! 580 0 . 8 8 0 1 .32 0 . 7 5 2 1 .99 0 . 7 6 6 2 . 5 2 0 . 974 2 . 4 6 0 . 843 1 89 : 
! 585 0 . B80 1 . 63 0 .754 1 . 7 6 0 .764 2 .34 0 . 968 2 . 64 0 . 841 1 94 1 
! 590 0 . 8 7 9 1 .27 0 .754 1 .81 0 .766 2 . IB 0 . 974 3 . 07 0 . 843 1 91 i 
1 595 0 . 8 7 6 1 .94 0.751 2 . 1 0 0 .764 2 . 6 9 0 . 971 2 . 37 0 . 841 2 12 : 
: 600 0 . S 8 3 1 .43 0 . 7 4 8 2 .34 0 .764 2 . 3 2 0 . 973 2 . 48 0. B42 1 96 ; 
! 605 0 . 8 7 8 1 .95 0 . 747 2.11 0.761 3 . 0 0 0 . 9 6 9 2 . 58 0 . 839 2 22 : 
: 610 0 . 8 8 3 1 .43 0 . 7 5 3 2 . 7 0 0 .765 2 . 7 6 0 . 974 2 . 77 0 844 2 13 1 
: 615 0 . 8 8 0 1 .70 0 . 7 4 9 2 . 2 4 0.761 2 . 12 0 . 972 3 . 00 0 . 841 2 OB : 
: 620 0 . 8 8 0 2 .01 0 . 7 5 0 1.73 0 .768 2 . 2 2 0 . 974 2 . 59 0. 843 1 98 : 
! 625 0 .879 1 .27 0.751 2 .86 0 .766 2 . 0 9 0 . 972 2 . 48 - o . 842 2 00 ! 
: 630 0 . 8 8 0 1 .92 0 .746 2 . 5 5 0 .762 2 .B8 0 . 972 3 . 17 0 . 840 2 40 i 
1 635 0 . 8 8 3 1 .29 0 . 747 2 . 43 0 .767 2 . 9 6 0 . 970 2 . 92 0 842 2 19 1 
: 640 0 . 8 8 2 1 .83 0 .742 8 . 1 8 0 . 757 2 . 1 7 0 . 976 2 . 39 0 B39 1 97 ! 
: 645 0 .881 1 .57 0 . 747 2 . 9 2 0 .764 2 . 5 2 0 . 973 3 . 56 0 841 2 35 : 
1 650 0 . 8 8 0 1 .24 0 . 7 5 3 0 .94 0 . 7 6 6 2 .B7 0. 975 3 . 36 0 843 1 90 : 
! 65»f 0 . B 7 9 2 . 2 2 0 .744 2 . 68 0 . 7 6 2 8 .64 0 . 978 2 40 0 841 2 24 : 
! 660 0.871 1 .56 0 .750 2 . 9 9 0 . 7 6 6 8 . 0 0 0 . 970 3 00 0 839 2 i s : 
1 665 0 .864 1 . 2 4 0 . 7 4 3 2 . 8 5 0 . 7 5 8 1 . 90 0 971 4 02 0 839 2 15 : 
: 670 0 . B 7 6 1 .83 0 . 7 4 9 2.91 0 . 7 6 8 3 . 3 8 0 978 2 . 81 0 . 8 4 3 2 44 : 
! 675 0 .871 1 .59 0 . 7 3 4 8 . 9 6 0.751 8 . 5 8 0 961 2 58 0 829 2 18 : 
i 680 0 .B84 2 .43 0 . 7 5 2 2 . 47 0 . 7 6 2 3 . 5 6 0 975 2 75 0 843 2 49 : 
: 685 0 . 8 8 3 2 .32 0 . 7 3 8 1 . 61 0 .766 3 .2B 0 972 4 71 0 840 2 73 ! 
! 690 0 . 8 7 7 2 .88 0 . 7 4 8 2 . 9 9 0 . 7 6 4 3 .13 0 970 2 14 0 840 2 56 : 
1 695 0 . 8 7 3 1 .61 0 . 7 4 3 3 . 1 3 0 . 7 5 6 1 .94 0 978 4 41 0 837 2 48 : 
1 700 0 .871 4 .08 0 . 7 4 8 3 . 6 5 0 .761 3 .32 0 970 2 27 0 838 2 SB ! 
! 705 0 . 8 7 7 1 .68 0 . 7 5 0 3 . 7 0 0 . 7 6 8 2 . 0 0 0 981 3 16 0 844 2 24 : 
: 710 0 . 8 7 4 2 . 4 2 0 . 7 3 9 3 . 97 0 .752 3.31 0 978 2 66 0 836 2 53 : 
! 715 0 . 8 8 8 1 .09 0 . 7 4 9 2 . 2 7 0 .764 3 . 3 6 0 983 4 65 0 .846 2 .27 : 
: 720 0 . 8 7 5 2 . 43 0 . 7 2 3 4 . 9 2 0 . 7 3 5 3 .79 0 970 2 20 0 825 1 .42 : 
! 725 0 . B 7 9 1 . 6 4 0.741 2 . 6 7 0 . 7 6 0 2 . 9 8 0 975 3 80 0 839 2 . 3 6 : 
! 730 0 . 8 5 7 2 .88 0 . 7 4 0 2 . 8 0 0 .755 5.21 0 964 3 80 0 889 l .30 : 
B s s B s p B p s B p p B r r 
: W A V . 
m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . ! 
Cnm] v a r . v a r . v a r . v a r . v a r . ! 
390 0 . 791 4 . 77 0 6B6 3 . 75 0 . 7 3 5 3 . 99 0.811 4 39 0 .756 2 . 49 : 
395 0 . 869 2. 5 1 0 777 0 . 78 0 . 7B9 1 .98 0 .896 1 73 0 .833 1 . 52 1 
4 0 0 0 . B44 1 . 28 0 766 2 . 50 0 .781 1 .98 0 .904 3 61 0 . 8 2 4 2. 09 : 
405 0 . 856 2. 42 0 768 1 . 15 0 . 7 9 3 3 . 3 3 0 .907 3 00 0.831 2 . 34 ! 
410 0 . 862 1. 77 0 773 2 . 10 0 . 7 8 9 3 . 1 8 0 . 9 0 6 2 31 0 . 8 3 3 2 . 21 : 
415 0 . 861 1 . 94 0 768 2 . 12 0 . 7 8 8 2 . 7 8 0 .907 2 56 0.831 2. 22 : 
: 420 0 . 861 2. 17 0 772 2 . 37 0 . 7 8 7 2 . 3 4 0 .912 2 46 0 .833 2 . 20 : 
425 0 . 861 2 . 06 0 770 1 . 96 0 . 7 8 8 2 . 8 5 0 .914 3 35 0 .833 2 . 45 : 
430 0 . 859 2 . 19 0 774 1 .95 0 . 7 8 5 2 . 9 7 0.911 3 10 0 .832 2 . 44 : 
' 435 0 . 860 2 . 32 0 768 2 . 42 0 . 7 8 6 2 . 6 2 0 .909 2 S3 0.831 2 . 41 1 
! 440 0 . 864 2 . 47 0 776 2 . 00 0.791 2 .61 0 .917 2 85 0 . B37 2 . 37 : 
, 445 0 . 862 2. 40 0 770 1 . 97 0 .789 3.11 0 .913 2 79 0 .834 2.44 : 
i 450 0 . 863 2 . 30 0 770 2 . 00 0 .787 2 . 9 6 0 .915 3 06 0 .834 2 . 47 : 
: 455 0. 870 2 . 24 0 777 2 . 27 0 .793 3 . 0 7 0 .920 3 15 0 .840 2 . 55 : 
1 460 0 . 865 2 . 1 5 0 .771 2 . 05 0 . 7 9 1 2 . 8 6 0 .916 3 05 0 . 8 3 6 2 . 42 ! 
: 465 0 . 871 2 . 2 3 0 767 2 . 12 0 .795 2.91 0 .913 2 79 0 .836 2 . 41 : 
: 470 0 . 864 2 . 34 0 .770 2 . 27 0 . 7 8 8 3.11 0 .918 2 75 0 . 8 3 5 2 . 50 : 
J 475 0 . 8 6 3 2 . 07 0 769 2 . 06 0 . 7 8 8 2 . 7 6 0 .915 2 70 0 .834 2 . 29 i 
: 480 0. 863 2 . 39 0 .769 2 . 34 0 . 7 8 6 3 .08 0 .916 2 95 0 .834 2 . 57 ! 
: 485 0 . 865 2 . 27 0 767 1 . 97 0 .787 2 . 7 0 0 .916 2 78 0 .833 2 . 34 ! 
1 490 0. 861 2 . 17 0 .764 1. 99 0 . 7 8 3 2 . 8 5 0 .910 2 79 0 .830 2 . 35 ; 
: 495 0 . 859 2 . 00 0 763 1 . 86 0 .780 2 . 8 7 0 .912 3 09 0 .828 2 . 34 1 
i 500 0 . 860 2 . 36 0 .764 2 . 13 0 . 7 8 2 2 . 8 3 0 .912 2 64 0 . 8 3 0 2 . 38 : 
: 505 0. 861 2 . 14 0 .763 2 . 11 0.781 2 . 9 0 0 .913 2 68 0 .830 2 . 34 1 
: 5 i o 0 . 8SB 2 . 30 0 .762 2 . 53 0 . 7 8 0 2 . 7 3 0 .910 2 73 0 .828 2 . 45 : 
: 515 0 . 854 1 . 94 0 .760 2 . 11 0 . 7 7 8 2 . 8 3 0 .910 2 62 0 .826 2 . 26 : 
: 520 0 . 855 1 95 0 . 755 1 . 71 0 .778 2 .84 0 .907 2 98 0 .824 2 . 26 : 
: 525 0 . 856 2 . 19 0 760 1 . 97 0 . 7 7 B 2 . 8 3 0 .912 2 81 0 . 8 2 7 2 . 34 1 
! 530 0 . 855 2 . 12 0 .762 2 . 20 0 . 7 7 8 2 . 4 7 0.91 1 2 73 0 . B 2 6 2 . 26 : 
: 535 0. 855 2. 03 0 . 755 2 . 00 0 . 7 7 3 2 .66 0 .908 2 . 4 4 0 .823 2 . 18 : 
: 540 0 . 855 1 . 76 0 . 759 1. 76 0 . 7 7 7 2 . 3 7 0 . 9 1 0 2 .46 0 . 8 2 5 1 . 97 ; 
: 545 0 . 852 1 . 91 0 .754 1 . 49 0 .773 2 .61 0 .904 2 31 0.821 1. 99 : 
! 550 0 . 852 2 . 2B 0 .754 2 . 04 0 .771 2 . 5 6 0 .907 2 58 0.821 2 . 26 : 
! 535 0. 853 2 . 04 0 .756 2 . 36 0 .772 2 . 3 7 0 . 9 0 5 2 58 0 .822 2 . 23 : 
: 560 0 . 849 2 1 1 0 .749 1. 76 0 . 7 6 9 2 . 5 9 0 .904 2 89 0 .818 2 . 22 : 
; 565 0 . 851 1 . 97 0 .752 1. 71 0 .773 2.71 0 .903 2 .59 0 .820 2 . 14 ! 
: 570 0 . 849 1 48 0 .748 2 . 13 0 . 7 6 6 1 .92 0 .899 2 52 0 .816 1 . 88 : 
i 575 0. 846 1. 79 0 .748 2 . 11 0.771 2 . 3 6 0 . 9 0 3 2 .75 0 .817 2 . 11 : 
: 580 0 . 852 1 57 0 .752 2 . 0 7 0 . 7 7 3 2 . 4 8 0 .902 2 .28 0 . 8 2 0 1 99 1 
! 585 0 . 852 2 12 0 .751 1 . 66 0 .772 2 . 4 6 0 .904 2 .74 0 .820 2 . 13 : 
: 590 0. 853 1 49 0 . 749 2 . 03 0 . 7 7 3 2 .31 0 .905 3 .00 0 . 8 2 0 2 09 ; 
: 595 0. 850 1 94 0 . 749 2 . 20 0 . 7 6 8 2 . 4 6 0 .902 3 .40 0 .817 2 38 : 
: 600 0. 849 1 71 0 . 749 1. 73 0 . 7 7 2 2 . 3 2 0 .905 2 .41 0 .819 1 94 ! 
1 605 0. 848 1 39 0 .748 1 . 85 0 .772 2.11 0 . 9 0 3 3 . 18 0 . 818 1 96 : 
; 610 0. 850 2 30 0 . 749 1 . 97 0 . 7 7 0 3 . 17 0 .909 3 .30 0 .819 2 48 : 
: 615 0. 848 1 48 0 .747 1 . 84 0 .769 2 . 6 3 0 .902 2 .59 0 .817 2 0 0 i 
! 620 0. 853 1 92 0 . 7 4 8 2 . 20 0 . 7 7 0 2 . 5 9 0 . 9 0 7 2 .86 0 .819 2 27 ! 
1 625 0 . 851 1 56 0 . 745 2 . 35 0 . 7 7 0 2 . 3 6 0 . 9 0 8 3 .47 0 .818 2 29 : 
! 630 0 851 1 S3 0 .743 2 . 14 0 . 7 6 6 1 .90 0 .900 3 . 15 0 . 8 1 5 2 12 ! 
! 635 0. 861 1 37 0 .746 2 . 45 0 . 7 6 8 2 . 7 4 0.911 3 .38 0.821 2 33 : 
! 640 0 . 854 1 66 0 . 745 1. 22 0 . 7 6 9 2 . 5 8 0.901 3 .45 0 .817 2 n : 
i 641i 0. 850 1 49 0 . 749 2 . 41 0 . 7 7 3 2 . 3 6 0 .910 2 .67 0 .820 2 10 : 
! 650 : o 856 1 85 0 .755 1. 81 0 . 7 7 5 3 .OB 0 .913 2 .78 0 . 8 2 5 2 15 : 
0. 857 1 37 0 .751 2 . 22 0 .771 2 . 2 0 0 .906 2 .37 0.821 1 90 : 
1 660 0. 851 1 43 0 .748 2 . B9 0 . 7 6 9 2 . 9 9 0 .915 2 .48 0.821 2 24 : 
1 665 0. 847 2 50 0 .741 2 . 6 0 0.761 2 . 5 6 0 .901 3 .74 0 .812 2 65 ! 
! 670 : 0 . 8 5 0 1 66 0 . 7 4 2 3 . 76 0 .767 2 .51 0 .909 3 .37 0 .817 2 57 : 
: 675 0 . B51 2 28 0 .734 1 . 53 0 .766 2 . 8 5 0 . 9 0 0 2 .84 0 .813 2 2 i : 
: 680 0 . 863 2 53 0 . 749 2 . 66 0 .771 2 . 8 6 0 .913 2 .48 0 . 824 2 35 : 
: 6B5 0. 858 1 .54 0 . 745 e . 03 0 .774 3 . 2 9 0 .912 2 .59 0 .823 2 22 : 
! 690 • 0. S55 1. 74 0 . 7 3 9 2 . 14 0 . 7 6 2 2 . 1 3 0 .908 3 . 10 0 .816 1 95 : 
: 695 0. 848 1 14 0 .747 2 . 18 0 . 7 6 8 1 .25 0.911 3 . 2 7 0 .819 1 73 ; 
: 700 ' 0 . 861 3 60 0 .742 3 . 25 0 . 7 6 9 3 . 2 6 0 .920 4 .44 0 . 8 2 3 3 oo : 
: 705 0 . 2 . 00 0 .752 2 . 54 0 . 7 6 0 2 . 8 6 0 .914 2 .70 0 . 8 2 0 2 33 : 
; 71 o o . 844 2 84 0 .742 1 .77 0.771 3 . 1 7 0 . 9 0 7 4 . 10 0 . 8 1 6 2 7 i : 
: 715 0. 862 1 28 0 . 7 4 6 3 . 40 0 . 7 8 3 1 .78 0 .904 3 .64 0 .824 2 26 : 
: 720 . 0 840 0 . 8 8 0 . 749 4 . 0 9 0 . 7 6 3 3 . 1 7 0 .922 3 .58 0 .819 1 12 : 
: 725 0 873 3 71 0 .742 4 03 0.771 3 . 3 8 0 .899 3 .47 0 .822 3 .27 : 
! 730 ! 0 851 2 37 0 .740 3 . 01 0 . 7 7 7 3 . 3 7 0 .925 4 .58 0 .823 2 .93 : 
W A V . 
B s s B s p B p s B p p 
c o e f f . c o e f f . 
v a r . 
c o e f f . ! 
v a r . ! 
c o e f f . 
v a r . 
c o e f f . 
v a r . 
: 39o 0 7 8 7 2 9 6 0 . 6 6 8 1 9 3 0 . 7 2 6 4 . 6 6 0 7 7 7 2 91 0 7 3 9 2 3 9 : 
; 395 0 8 6 7 2 . 70 0 . 7 7 3 2 04 0 . 7 9 4 2 . 8 9 0 8 8 9 3 0 0 0 831 2 2 8 : 
: 4 0 0 0 8 5 1 2 . 4 5 0 . 7 6 3 2 90 0 . 7 9 1 2 01 0 8 6 5 2 59 0 8 1 7 2 3 6 : 
i 4 0 5 0 8 6 1 2 15 0 . 7 7 1 1 7 0 0 . 7 9 1 2 . 6 0 0 8 8 6 1 8 5 0 8 2 8 1 95 : 
: 4io 0 8 5 9 1 . 51 0 . 7 6 9 1 9 6 0 . 7 9 2 2 . 7 2 0 BBh 2 4 3 0 8 2 6 2 0 4 : 
: 4 1 5 0 8 6 2 2 . 51 0 . 7 6 4 2 17 0 . 7 9 6 2 8 3 0 8 8 0 2 4 8 0 8 2 5 2 4 i : 
: 4 5 0 0 8 6 3 2 . 3 7 0 . 7 7 3 2 3 6 0 . 7 9 2 . 2 . 3 8 0 8 8 4 3 17 0 8 2 8 2 4 5 ; 
: 455 0 8 6 3 2 . 5 6 0 . 7 6 8 1 84 0 . 7 9 6 2 . 5 9 0 B B 4 2 61 0 8 2 8 2 3 2 ; 
: 4 3 0 0 S 6 3 2 . 30 0 . 7 6 7 2 2 9 0 . 7 9 5 3 . 0 3 0 8 8 2 2 8 3 0 8 2 7 2 52 ! 
: 4 3 5 0 8 6 8 2 . 5 2 0 . 7 6 6 1 8 2 0 . 7 9 5 2 . 8 2 0 . 8 8 2 3 0 2 0 8 2 8 2 4 7 : 
: 4 4 0 0 871 2 . 51 0 . 7 7 4 2 4 2 0 . 8 0 1 3 . 2 7 0 B 8 8 3 13 0 8 3 4 2 7 4 1 
: 445 0 8 7 0 2 . 40 0 . 7 7 2 2 31 0 . 7 9 5 3 . 17 0 8 8 5 2 8 3 0 831 2 5 9 : 
4 5 0 0 8 7 0 2 . 5 8 0 .770 1 8 6 0 . 7 9 7 3 . 16 0 8 8 4 3 14 0 8 3 0 2 . 6 0 : 
: 4 5 5 0 8 7 5 2 6 0 0 . 7 7 9 2 2 7 0 . 8 0 2 2 . 6 3 0 8 9 4 2 41 0 . 8 3 7 2 4 0 1 
i 4 6 0 0 8 7 2 2 46 0 . 7 7 2 2 2 5 0 . 7 9 9 2 . 8 8 0 B 8 9 2 9 0 0 8 3 3 2 5 4 : 
; 4 6 5 0 8 7 6 2 . 41 0 . 7 6 9 2 . 2 8 0 . 8 0 5 2 . 81 0 8 8 4 2 . 7 3 0 . 8 3 3 2 4 9 ! 
: 4 7 0 0 871 3 . 3 2 0 . 7 7 0 2 0 2 0 . 7 9 7 2 . 7 2 0 8 9 0 2 9 6 0 . 8 3 2 2 . 4 3 : 
! 4 7 5 0 8 7 1 2 . 3 0 0 . 7 7 1 2 3 3 0 . 7 9 9 3 . 0 3 0 . 8 8 7 2 . 7 2 0 . 8 3 2 2 . 51 ! 
: 4 8 0 0 8 6 9 2 . 3 4 0 . 7 7 2 2 21 0 . 7 9 7 2 . 8 7 0 . B B 7 2 8 4 0 . 8 3 1 2 . 4 9 ; 
: 4 8 5 0 8 7 2 2 . 3 9 0 . 7 7 1 1 9 0 0 . 7 9 8 2 . 6 9 0 . 8 8 5 2 . 63 0 . 8 3 2 2 . 3 4 : 
: 4 9 0 0 8 6 8 2 . 4 9 0 . 7 6 8 2 2 5 0 . 7 9 3 2 . 6 6 0 8 8 4 2 8 5 0 . 8 2 8 2 . 4 8 : 
! 4 9 5 0 8 6 6 2 . 3 9 0 . 7 6 4 2 2 2 0 . 7 9 3 2 . 71 0 . 8 8 3 2 . 8 8 0 . 8 2 6 2 . 4 7 : 
: 5 0 0 0 8 6 6 2 . 2 8 0 . 7 6 5 1 8 6 0 . 7 9 3 2 . 91 0 8 8 5 2 . 8 2 0 . 8 2 8 2 . 4 0 : 
: 5 0 5 0 8 6 9 2 . 05 0 . 7 6 6 2 . 11 0 . 7 9 4 2 . 69 0 8 8 4 2 . .J _J 0 . 8 2 8 2 . 2 8 : 
: 5 1 0 0 8 6 8 2 . 0 6 0 . 7 6 4 1. 9 8 0 . 7 9 3 2 . 5 7 0 . 8 8 3 2 . 9 3 0 . 8 2 7 2 . 3 0 : 
: 5 1 5 0 8 6 6 2 . 04 0 . 7 6 4 2 . 2 2 0 . 7 9 1 2 . 81 0 . 8 8 1 2 . 8 4 0 . 8 2 6 2 . 4 0 : 
! 5 2 0 0 8 6 4 1. 91 0 . 7 6 0 2 . 0 9 0 . 7 9 0 2 . 7 8 0 . 8 8 0 2 . 64 0 . 8 2 4 2 . 2 6 : 
: 5 5 5 0 8 6 6 2 . 0 4 0 . 7 6 1 2 13 0 . 7 9 1 2 . 46 0 . 8 8 4 2 . 6 2 0 . 8 2 5 2 . 2 3 ! 
1 5 3 0 0 8 6 6 2 . 17 0 . 7 6 3 1 8 9 0 . 7 9 2 2 . 7 6 0 . 8 8 3 2 . 6 9 0 . 8 2 6 2 . 31 : 
i 5 3 5 0 B 6 2 5 . 0 4 0 . 7 5 B 1. 8 6 0 . 7 8 6 2 . 9 2 0 . 8 7 8 2 . 5 6 0 . 821 2 . 2 7 ! 
: 5 4 0 0 8 6 5 2 . 4 8 0 . 7 6 1 3 0 8 0 . 7 8 7 2 . 4 3 0 . 8 8 1 2 . 6 2 0 . 8 2 3 2 . 31 : 
: 5 4 5 0 8 6 1 2 . 0 9 0 . 7 5 8 2 . 14 0 . 7 8 5 2 . 6 0 0 . 8 7 8 2 . 8 4 0 . 8 8 1 2 . 3 3 i 
: 5 5 0 0 861 2 . 0 2 0 . 7 5 6 2 . 40 0 . 7 8 5 2 . 4 5 0 . 8 7 7 2 . 7 6 0 . 8 2 0 2 . 3 2 ; 
! 5 5 5 0 8 6 4 1 . 9 0 0 . 7 5 9 1 . 8 6 0 . 7 8 9 2 . 19 0 . 8 8 0 2 . 7 0 0 . 8 2 3 2 . 0 9 : 
1 5 6 0 0 8 6 2 1 . 9 3 0 . 7 5 6 1 . 9 6 0 . 7 8 1 2 . 3 0 0 . 8 7 5 3 . 21 0 . 3 1 B 2 . 2 6 : 
i - j6^ 0 8 6 1 1 . 7 9 0 . 7 5 5 2 . 13 0 . 7 8 6 2 . 3 4 0 . 8 7 5 2 . 5 6 0 . 8 1 9 2 . 13 : 
! 5 7 0 0 8 5 9 1. 7 9 0 . 7 5 4 1 . 64 0 . 7 8 2 3 . 15 0 . 8 7 1 5 . 16 0 . 8 1 7 2 . 1 1 ; 
I 5 7 5 0 8 5 7 1 . 7 7 0 . 7 5 2 2 . 0 9 0 . 7 8 4 2 . 46 0 . 8 7 2 2 . 7 2 0 . 8 1 6 2 . i s : 
: 5 8 0 0 . 8 6 3 1. 7 4 0 . 7 5 4 1 . 7 3 0 . 7 8 2 2 . 6 4 0 . 8 7 7 1 . 9 9 0 . 8 1 9 1 . 9 4 ! 
: 5 8 5 0 . 8 6 0 1. 8 0 0 . 7 5 4 2 . 5 2 0 . 7 8 3 2 . 5 5 0 . 8 7 7 2 . 8 8 0 . 8 1 9 2 . 3 4 : 
: 5 9 o 0 8 6 3 5 . 12 0 . 7 5 4 2 . 15 0 . 7 8 4 2 . 2 0 0 . 8 8 0 2 . 41 0 . 8 2 0 2 . 13 ; 
: 595 0 . 8 6 2 1 . 7 8 0 . 7 5 4 1 . 99 0 . 7 B 0 2 . 8 0 0 . 8 7 0 2 . 40 0 . 8 1 7 2 . 16 : 
i 6 0 0 0 8 5 9 1. 5 8 0 . 7 5 5 1. 9 7 0 . 7 8 4 2 . 4 5 0 . 8 7 8 1. 9 7 0 . 8 1 9 1 . 8 7 : 
: 6 0 5 0 8 6 1 1 . 7 9 0 . 7 5 3 1 . 7 9 0 . 7 B 4 2 . 0 3 0 . 8 7 2 2 . 6 3 0 . 8 1 8 1 . 9 8 : 
i 6 1 0 0 8 6 3 1 . 3 8 0 . 7 5 5 1 . 8 9 0 . 7 9 1 2 . 7 2 0 . 8 7 9 2 . 40 0 . 8 2 1 2 . o o : 
: 6 1 5 0 8 5 9 2 . 0 6 0 . 7 5 4 1 . 8 0 0 . 7 8 2 2 . 0 8 0 . 8 7 4 2 . 8 4 - 0 . 8 1 7 2 . 0 9 i 
: 6 5 0 0 8 7 0 2 . 01 0 . 7 5 7 1 . 7 4 0 . 7 8 9 2 . 15 0 . 8 7 9 2 . 2 8 0 . 8 2 4 1 . 9 7 : 
: 6 2 5 0 8 6 5 2 . 12 0 . 7 5 6 2 . 2 6 0 . 7 8 4 2 . 3 8 0 . 8 7 9 3 . 2 4 0 . 821 2 . 3 9 ! 
: 6 3 0 0 . 8 6 1 1. 9 8 0 . 7 4 6 2 . 3 2 0 . 7 8 1 3 . 10 0 . 871 3 . 0 3 0 . 8 1 5 2 . 4 9 : 
: 6 3 5 0 . 8 6 3 1 . 60 0 7 5 4 2 . 4 0 0 . 7 9 1 2 . 16 0 . 8 8 3 2 . 11 0 . 8 3 3 1 . 9 7 : 
: 6 4 0 0 8 6 6 2 . 46 0 . 7 4 6 2 . 5 8 0 . 7 B 1 2 . 21 0 . 881 2 . 4 2 0 . 8 1 8 2 . 2 9 : 
: 6 4 5 0 8 6 5 1 . 3 4 0 . 7 5 6 2 . 3 4 0 . 7 9 0 3 . 0 2 0 . 8 8 0 1 . 8 7 0 . 8 5 3 2 . 0 4 ! 
: 6 5 0 0 8 6 3 5 . 0 8 0 . 7 5 3 3 . 0 4 0 . 7 8 5 2 . 5 5 0 . 8 8 0 2 . 2 4 0 . 8 5 0 2 . 2 8 : 
: 6 5 5 0 8 6 2 2 . 13 0 . 7 5 4 2 . 5 0 0 . 7 8 8 2 . 2 9 0 . 8 7 9 3 . 5 9 0 . 8 5 1 2 . 4 7 : 
: 6 6 0 0 . 8 6 4 1. 8 9 0 . 7 4 3 3 . 0 2 0 . 7 8 4 2 . 5 5 0 . 8 8 1 3 . 61 0 . 8 1 8 2 . 6 0 : 
: 6 6 5 0 . 8 6 0 1. 8 2 0 . 7 4 8 2 . 0 3 0 . 7 8 3 2 . 2 6 0 . 8 6 9 3 . 2 6 0 . 8 1 5 2 . 2 0 1 
: 6 7 0 0 . 8 6 1 2 . 5 9 0 . 7 5 2 5 . 7 6 0 . 7 8 4 2 . 3 9 0 . 8 8 5 1 . 7 7 0 . B 2 1 2 . 17 i 
! 6 7 5 0 . 8 5 7 2 . 01 0 7 5 1 3 . 51 0 . 7 B 2 2 . 0 8 0 . 8 6 7 2 . 9 7 0 . 8 1 4 2 . 2 7 : 
I 6 8 0 0 . 8 7 3 1. 3 8 0 . 7 5 1 3 . 16 0 . 7 8 8 2 . B 7 0 . 8 8 7 2 . 7 8 0 . 8 2 5 2 . 2 3 : 
: 6 8 5 0 . 8 6 7 2 . 5 6 0 7 4 7 3 . 3 8 0 . 7 8 9 1 . 91 0 . 8 7 5 2 . 6 2 0 . 8 2 0 2 . 43 : 
! 6 9 0 0 . S 7 0 1 . 6 0 0 . 7 5 7 3 . 6 0 0 . 7 8 2 2 . 8 5 0 . 8 9 0 3 . 13 0 . 8 2 5 2 . 3 3 : 
: 6 9 5 0 . 8 6 2 2 . 0 3 0 7 4 3 3 . 2 2 0 . 7 8 0 2 . 2 3 0 . 8 7 6 3 . 4 7 0 . 8 1 5 2 . 18 : 
: 7 0 0 0 . 8 6 5 0 . 4 4 0 . 7 5 2 3 . 12 0 . 7 9 9 4. 2 0 0 . 8 8 7 2 . 8 8 0 . 8 2 6 2 . 31 1 
! 7 0 5 0 . 8 6 9 0 . 9 0 0 . 7 3 7 4. 13 0 . 7 8 9 2 . 4 5 0 . 8 8 2 4 . 31 0 . 8 1 9 2 . so : 
i 7 1 0 0 . 8 5 7 1 . 3 6 0 7 4 7 2 . 3 7 0 . 7 8 5 2 . 6 8 0 . 8 8 3 2 . 8 3 0 . 8 1 8 1 . 9 9 i 
: 7 1 5 0 . 8 6 9 2 . 01 0 . 7 5 3 3 . 3 3 0 . 7 8 5 3 . 4 8 0 . 8 8 7 3 . 13 0 . 8 2 3 2 . 7 6 : 
! 7 2 0 0 . 8 6 5 1 . 9 5 0 7 5 7 3 . 8 0 0 . 7 9 0 1 . 8 2 0 . 8 8 4 2 . 8 6 0 . B 2 4 1 . 8 0 : 
! 7 2 f 0 . 8 5 8 2 . 16 0 7 3 8 2 . 8 8 0 . 7 B 8 3 . 51 0 . 8 8 5 2 . 4 4 0 . 8 1 7 2 . 12 : 
: 7 3 0 0 . 8 7 4 2 . 31 0 7 6 1 2 . 5 3 0 . 7 8 1 3 . 2 2 0 . 8 7 8 2 . B 4 0 . 8 5 4 2 . 0 9 : 
W A V . 
B s s B s p B p s B p p B r r 
m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . 
[ n m ] v a r . v a r . v a r . v a r . v a r . 
39.;. 0 . 8 0 5 3 . 3 1 0 . 6 B 8 3 . 2 1 0 . 7 2 2 2 . 5 2 0 . 7 6 B 2 . 5 8 0 . 7 4 6 1 . 0 8 
3 9 5 0 . 9 8 6 1 . 7 9 0 . 7 8 6 2 . 3 2 0 . 8 0 5 2 . 5 7 0 . 8 6 3 1 . 2 2 0 . 8 3 5 1 . 7 B 
4 0 0 0 . B 8 2 1 . 3 2 0 . 7 6 6 3 . 1 1 0 . 7 9 9 3 . 1 0 0 . 8 6 2 3 . 2 2 0 . 8 2 7 2 . 4 1 
4 0 5 0 . 8 9 3 2 . 2 3 0 . 7 7 2 2 . 5 1 0 . 8 0 5 2 . 7 4 0 . B 6 7 2 . 6 4 0 . 8 3 4 2 . 4 1 
4 1 0 0 . 8 9 8 2 . 6 6 0 . 7 7 3 2 . 1 0 0 . 8 1 0 3 . 2 9 0 . 8 6 6 2 . 7 8 0 . B 3 7 2 6 5 
4 1 5 0 . 8 9 1 2 . 1 9 0 . 7 7 3 2 . 1 0 0 . 8 0 4 3 . 3 9 0 . 8 6 8 2 . 4 i , 0 . 8 3 4 2 . 4 6 
4 S 0 0 . 9 0 1 2 . 2 2 0 . 7 7 7 1 . 7 3 0 . 8 1 2 2 . 6 2 0 . 8 7 2 2 . 4 7 0 . 8 4 0 2 18 
4 8 5 0 . 8 9 6 2 . 3 0 0 . 7 7 4 2 . 2 3 0 . 8 0 8 " 2 . 9 7 0 . 8 7 5 2 . 51 0 . 8 3 B 2 4 2 
4 3 0 0 . 8 9 < » 2 . 1 3 0 . 7 7 5 2 . 7 1 0 . 8 0 4 3 . 1 2 0 . 8 7 0 2 . 0 3 0 . 8 3 6 2 41 
4 3 5 0 . 8 9 2 2 . 4 7 0 . 7 7 3 1 . 8 8 0 . 8 0 6 3 . 3 9 0 . 8 7 1 2 . 8 6 0 . B 3 6 2 5 9 
4 4 0 0 . 9 0 5 2 . 7 4 0 . 7 7 8 2 . 1 7 0 . B 1 5 3 . 1 5 0 . 8 7 8 2 . 7 3 0 . 8 4 4 2 6 3 
4 4 5 0 . 9 0 0 2 . 4 4 0 . 7 7 7 2 . 1 1 0 . B O B 3 . 2 6 0 . 8 7 1 2 . 6 4 0 . B 3 9 2 5 4 
4 5 0 0 . 9 0 0 2 . 5 6 0 . 7 7 4 2 . 2 9 0 . 8 1 0 2 . 8 7 0 . 8 7 4 2 . 4 8 0 . 8 3 9 2 4 9 
4 5 5 0 . 9 0 5 2 . 2 6 0 . 7 8 5 1 . 9 8 0 . 8 1 3 3 . 2 1 0 . 8 8 2 2 . 4 8 0 . 8 4 6 2 41 
4 6 0 0 . 9 0 2 2 . 3 3 0 . 7 7 9 2 . 0 9 0 . B 1 2 3 . 1 5 0 . 8 7 5 2 . 3 6 0 . 8 4 2 2 4 4 
4 6 5 0 . 9 0 8 2 . 4 9 0 . 7 7 5 2 . 3 9 0 . 8 1 5 3 . 1 2 0 . 8 7 3 2 . 5 9 0 . 8 4 2 2 6 0 
4 7 0 0 . 9 0 5 2 . 2 2 0 . 7 7 9 2 . 1 7 0 . B 1 0 3 . 2 4 0 . 8 7 6 2 . 7 0 0 . 8 4 2 2 51 
4 7 5 0 . 9 0 3 2 . 12 0 . 7 7 6 1 . 9 1 0 . 8 1 0 3 . 1 1 0 . 8 7 6 2 . 7 9 0 . 841 2 41 
4 8 0 0 . 9 0 2 2 . 3 2 0 . 7 7 7 2 . 2 1 0 . 8 1 1 3 . 1 5 0 . 8 7 6 2 . 6 6 0 . 8 4 2 2 51 
4 8 5 0 . 9 0 3 2 . 2 5 0 . 7 7 B 1 . 9 4 0 . 8 1 1 3 . 0 0 0 . B 7 6 2 . 6 7 0 . 8 4 2 2 4 0 
4 9 0 0 . 8 9 8 2 . I B 0 . 7 7 4 1 . 9 2 0 . 8 0 7 3 . 1 8 0 . B 7 1 2 . 4 6 0 . B 3 7 2 3 8 
4 9 5 0 . 8 9 8 2 . 0 5 0 . 7 7 3 1 . 7 8 0 . 8 0 5 2 . 7 3 0 . B 7 O 2 . 5 7 0 . 8 3 7 2 2 2 
5 0 0 0 . 8 9 8 2 . 2 2 0 . 7 7 5 2 . 1 0 0 . 8 0 6 3 . 0 2 0 . 8 7 2 2 . 7 0 0 . 8 3 8 2 4 5 
5 0 5 0 . 9 0 2 1 . 9 5 0 . 7 7 2 2 . 0 8 0 . 8 0 7 2 . 8 6 0 . B 7 1 2 . 2 9 0 . 8 3 8 2 2 2 
5 1 0 0 . 9 0 0 2 . 16 0 . 7 7 2 2 . 0 5 0 . 8 0 4 2 . 4 6 0 . 8 6 9 2 . 2 4 0 . 8 3 6 2 17 
5 1 5 0 . 8 9 9 2 . 14 0 . 771 2 . 0 8 0 . 8 0 4 2 . 9 7 0 . B 7 2 2 . 4 3 0 . 8 3 7 2 3 3 
5 8 0 0 . 8 9 8 2 . 11 0 . 7 6 7 1 . 9 B 0 . 8 0 2 2 . 9 6 0 . B 6 7 2 . 7 4 0 . 9 3 4 2 3 8 
5 2 5 0 . 8 9 9 1 . 8 4 0 . 7 6 8 1 . 9 8 0 . 8 0 3 2 . 8 5 0 . B 7 1 2 . 4 5 0 . 8 3 5 2 21 
5 3 0 0 . 8 9 7 2 . 0 2 0 . 7 7 3 1 . 8 5 0 . 8 0 5 2 . 9 1 0 . 8 7 3 2 . 5 4 0 . 8 3 7 2 2 4 
5 3 5 0 . 8 9 4 1 . 9 5 0 . 7 6 6 1 . 9 8 0 . 7 9 9 2 . 6 9 0 . B 6 5 2 . 51 0 . 831 2 2 2 
5 4 0 0 . 8 9 6 1 . 6 3 0 . 7 6 4 1 . 9 6 0 . 8 0 1 2 . 7 6 0 . B 6 4 2 . 2 8 0 . 8 3 1 2 0 9 
5 4 5 0 . B 9 3 2 . 11 0 . 7 6 5 1 . 8 9 0 . 7 9 9 8 . 6 6 0 . 8 6 5 2 . 6 0 0 . 8 3 0 2 2 5 
5 5 0 0 . 8 9 5 1 . 7 7 0 . 7 6 3 2 . 2 7 0 . 7 9 8 2 . 8 7 0 . 8 6 6 2 . 4 0 0 . 8 3 1 2 2 4 
5 5 5 0 . 8 9 7 2 . 2 5 0 . 7 6 7 2 . 1 2 0 . 8 0 1 2 . 4 0 0 . 8 6 8 2 . 12 0 . 8 3 3 2 15 
5 6 0 0 . B 9 2 1 . 7 4 0 . 7 6 2 1 . 7 5 0 . 7 9 5 2 . 9 2 0 . 8 6 3 2 . 7 5 0 . S 2 B 2 2 0 
5 6 5 0 . 8 9 2 1 . 8 3 0 . 7 6 2 2 . 5 2 0 . 7 9 B 2 . 6 7 0 . 8 6 4 2 . 2 8 0 . 8 2 9 2 2 3 
5 7 0 0 . 8 9 4 1 . 9 2 0 . 7 6 0 1 . 7 4 0 . 7 9 5 2 . 5 8 0 . 8 6 1 2 . 4 3 0 . 8 2 8 2 10 
5 7 5 0 . 8 9 1 2 . 3 3 0 . 7 6 2 2 . 0 5 0 . 7 9 7 2 . 5 5 0 . 8 6 4 2 . 0 9 0 . 8 2 8 2 2 0 
5 8 0 0 . B 9 5 1 . 9 3 0 . 7 6 1 1 . 9 8 0 . 7 9 4 2 . 8 2 0 . 8 6 3 1 . 9 3 0 . 8 2 8 2 10 
5 8 5 0 . B 9 5 1 . 5 1 0 . 7 5 9 1 . 7 0 0 . 7 9 8 2 . 8 6 0 . 8 6 6 2 . 15 0 . 8 2 9 1 . 9 8 
5 9 0 0 . B 9 4 1 . 8 0 0 . 7 6 3 1 . 5 9 0 . 7 9 7 2 . 8 4 0 . 8 6 5 2 . 6 0 0 . 8 3 0 2 . 14 
5 9 5 0 . 8 9 3 1 . 8 9 0 . 7 3 8 1 . 7 3 0 . 7 9 8 2 . 6 B 0 . 8 6 2 2 . 7 9 0 . 8 2 8 2 . 16 
6 0 0 0 . 8 9 7 2 . 1 1 0 . 7 5 9 2 . 0 1 0 . 7 9 9 2 . 7 1 0 . 8 6 2 1 . 9 7 0 . B 2 9 2 . 13 
6 0 5 0 . B 9 6 1 . 9 0 0 . 7 5 B 2 . 2 7 0 . 7 9 5 2 . 5 0 0 . B 6 0 2 . 3 6 0 . 8 2 8 2 . 16 
6 1 0 0 . 8 9 6 1 . 6 9 0 7 6 1 1 . 3 9 0 . B O O 2 . 3 7 0 . 8 6 5 2 . 9 8 0 . 8 3 1 2 . 0 4 
6 1 5 0 . 8 9 3 1 . 7 0 0 . 7 6 1 1 . 8 9 0 . BOO 2 . 8 2 0 . 8 6 7 2 . 2 1 0 . B 3 0 2 . 0 7 
6 2 0 0 . 8 9 4 1 . 3 1 0 7 6 6 1 . 7 3 0 . 8 0 1 2 . 4 5 0 . 8 6 8 2 . 12 0 . B 3 2 1 . 8 2 
6 2 5 0 . 8 9 9 0 . 8 9 0 . 7 6 3 8 . 2 3 0 . 8 0 0 2 . 7 7 0 . 8 6 6 2 . 4 2 0 . 8 3 2 1 . 9 7 
6 3 0 0 . 8 9 4 1 . 7 6 0 7 6 0 2 . 3 2 0 . 7 9 9 2 . 2 1 0 . 8 6 3 2 . 15 0 . B 2 9 2 . 0 0 
6 3 5 0 . 9 0 3 1 . 8 2 0 . 7 5 8 1 . 7 4 0 . 7 9 9 2 . 6 9 0 . 8 6 5 2 . 0 7 0 . 8 3 2 1 . 9 9 
6 4 0 0 . 8 9 5 2 . 0 0 0 . 7 5 8 1 . 3 9 0 . 7 9 B 2 . 3 1 0 . 8 6 2 2 . 0 9 0 . 8 2 8 1 . 8 8 
6 4 5 0 . 9 0 5 1 . 8 8 0 . 7 6 2 2 . 2 3 0 . 8 0 7 2 . 4 4 0 . 8 6 7 2 . 3 9 0 . 8 3 5 2 . 15 
6 5 0 0 . 9 0 5 1 . 4 9 0 7 6 3 3 . O B 0 . B O 5 1 . 5 6 0 . B 6 S 2 . 6 5 0 . 8 3 5 2 . 0 7 
6 5 5 0 . 8 9 3 1 . 6 7 0 7 5 6 2 . 8 0 0 . 7 9 9 3 . 0 9 0 . B 7 3 2 . 6 8 0 . 8 3 0 2 . 2 9 
6 6 0 0 . 9 0 0 2 . 7 4 0 7 6 3 2 . 5 7 0 . 8 0 2 2 . 8 7 0 . 8 6 6 2 . 51 0 . 8 3 3 2 . 5 9 
6 6 5 0 . 8 9 1 1 . 7 7 0 . 7 5 8 2 . 4 0 0 . 7 9 9 2 . 8 5 0 . 8 6 1 2 . 8 5 0 . 8 2 7 2 . 2 9 
6 7 0 0 . 8 9 7 2 . 5 9 0 7 5 6 1 . 2 5 0 . B 0 7 2 . 9 2 0 . 8 6 5 2 . 31 0 . B 3 1 2 . 0 9 
6 7 5 0 . 8 9 3 1 . 8 6 0 7 5 3 1 . 7 3 0 . 7 9 5 2 . 2 1 0 . 8 6 2 2 . 7 9 0 . 8 2 6 1 . 8 9 
6 8 0 0 . 9 0 4 1 . 2 1 0 7 6 4 2 . 5 2 0 . 8 0 0 2 . 3 4 0 . 8 6 3 3 . 2 6 0 . 8 3 3 2 . 19 
6 8 5 0 . 8 9 9 2 . 0 2 0 . 7 6 4 8 . 9 6 0 . 8 0 5 2 . 5 8 0 . 8 6 6 3 . 0 3 0 8 3 3 2 . 5 6 
6 9 0 0 . 9 0 3 1 . B 7 0 7 5 7 2 . 1 9 0 . 7 9 6 1 . 9 9 0 . B 6 4 3 . 9 7 0 8 3 0 2 
. 3 7 
6 9 5 0 . 9 0 0 1 . 8 3 0 . 7 5 3 2 . 8 5 0 . 8 0 4 8 . 8 2 0 . 8 6 1 1 . 4 6 0 8 3 0 2 . 1 2 
7 0 0 0 . 9 1 5 2 . 0 6 0 7 6 3 1 . 9 5 0 . B O S 2 . 2 4 0 . 8 6 3 3 3 0 0 8 3 6 2 
. 0 1 
7 0 5 0 . 8 9 5 3 . 7 0 0 . 7 6 4 8 . 8 1 0 . 8 0 7 4 . 1 0 0 . 8 6 6 2 11 0 8 3 4 2 . 6 8 
7 1 0 0 . 9 0 7 3 . 3 1 0 7 5 1 3 . 1 3 0 . 7 9 5 3 . 6 1 0 . 8 6 4 4 2 3 0 8 2 9 2 . B 7 
7 1 5 0 . 9 1 7 2 . 4 7 0 . 7 6 4 2 . 7 2 0 . 8 2 2 2 . 2 6 0 . 8 6 7 2 8 4 0 8 4 2 2 . 4 6 
7 2 0 0 . 9 0 2 0 . 9 4 0 . 7 5 2 2 . 9 7 0 . 8 0 8 4 . 0 9 0 . 8 9 2 3 . 8 7 0 8 3 9 1 . 8 1 
7 8 5 0 . 9 0 7 1 . 0 0 0 . 7 5 9 3 . 8 8 0 . B O O 3 . 3 6 0 . 8 5 7 3 6 0 0 . 8 3 0 2 . 3 8 
7 3 0 0 . 8 9 6 3 . 0 4 0 . 7 7 4 1 . 3 1 0 . 8 0 6 4 . 3 6 0 . 8 7 3 1 7 7 0 . 8 3 7 1 . 9 8 
B s s B s p 
WAV. : 
Cnm] : 
c o e f f . c o e f f . 
v a r . 
B p s 
m e a n c o e f f . 
B p p 
c o e f f . 
v a r . 
m e a n c o e f f . 
v a r . 
3 9 0 i 0 . 8 7 5 2 . 3 9 : o . 6 9 3 3 . 5 6 : 0 . 7 2 9 5 . 3 7 ! 0 . 7 B 1 4 .79 : o . 7 7 0 2 . 2 8 
3 « 5 : 0 . 949 1 . 3 5 . 0 . 7 9 1 2 9 5 : 0 . 8 1 9 3 . 5 6 : 0 . 8 8 4 3 . 2 2 : o . B61 2 . 6 4 
4 0 0 : 0 . 9 5 2 2 . 01 : o . 7 8 2 3 0 9 : 0 . 8 0 9 3 . 2 4 : 0 . B B 2 3 . 2 4 : 0 . 8 5 6 5 . 7 2 
4 0 5 : o . 9 5 * 2 . 3 6 0 . 7 8 8 1 27 : O . B B O 3 . 5 9 : 0 . 8 7 7 2 . SO 0 . 8 6 0 2 . 0 0 
4 1 0 : o . 9 5 5 1 . 6 3 : o . 7 8 9 1 . 2 0 : 0 . B 5 1 3 . 1 1 1 0 . B 7 7 2 . 3 7 0 . 861 1 . 9 2 
4 1 5 : o . 9 5 5 2 . 2 5 . 0 . 7 8 7 1 51 ! 0 . 8 2 1 2 . 6 4 . 0 . 8 7 9 2 . 4 8 0 861 2 . 0 9 
4 5 0 : 0 . 9 5 5 1 . 8 8 1 0 . 7 9 0 2 0 0 : 0 . 8 1 9 2 . 5 4 ' 0 . B B 6 2 . 4 2 0 . 8 6 3 2 12 
4 5 5 1 0 . 9 5 6 2 . 3 2 0 . 7 8 8 1 . 9 6 ! 0 . 8 2 2 " 2 6 9 0 . 8 8 2 2 > 5 5 0 862 2 34 
4 3 0 : o . 9 5 6 2 . 3 3 : o . 7 8 7 2 33 : 0 . 8 2 1 2 . 8 2 0 . 8 8 1 2 . 3 8 0 861 2 38 
4 3 5 0 . 9 5 8 2 . 3 6 0 7 8 7 2 09 0 . 8 2 0 2 55 0 . 8 8 3 2 40 0 862 2 28 
4 4 0 : o . 9 6 2 2 . 5 2 0 . 7 9 4 2 5 6 : 0 . 8 2 6 3 01 0 . 8 8 6 2 24 0 867 2 51 
4 4 5 . 0 .961 2 . 3 5 0 7 9 3 2 . 2 7 0 . 8 5 6 2 9B 0 . 8 8 3 2 05 0 B66 2 3 5 
4 5 0 : o . 961 2 . 6 9 0 7 9 3 2 02 0 . 8 2 5 3 13 0 . 8 8 4 2 38 0 8 6 6 2 50 
4 5 5 . 0 . 9 7 2 2 . 5 6 0 7 9 9 2 30 0 . 8 3 0 2 68 0 . B 9 1 2 28 0 873 2 40 
4 6 0 : o . 9 6 6 1 . 8 2 0 . 7 9 2 1 81 0 . 8 2 6 2 . 9 0 0 . B 8 7 2 48 0 868 2 18 
4 6 5 . 0 9 7 3 2 .44 0 . 7 8 8 2 11 0 . 8 3 4 5 64 0 . 8 8 3 2 3 9 0 869 2 3 5 
4 7 0 i 0 968 2 . 0 0 0 . 7 9 2 1 84 0 . 8 2 7 2 5 0 0 . 8 8 7 2 19 0 869 2 05 
4 7 5 0 9 6 8 5 . 0 9 0 791 2 11 0 . 8 2 8 2 5 9 0 . 8 8 5 2 34 0 868 2 21 
4 8 0 . 0 9 6 8 1 .91 0 792 1 9 0 0 . 8 2 7 2 78 0 . 8 8 5 2 08 0 868 2 11 
4 8 5 0 9 6 7 5 . 0 4 0 7 9 2 1 91 0 . 8 2 5 2 80 0 . B 8 6 2 36 0 867 2 22 
4 9 0 0 9 6 2 5 . 2 7 0 7 8 6 1 96 0 . 8 2 4 2 83 0 . 8 8 1 2 45 0 B63 2 31 
4 9 5 0 962 5 00 0 7 8 6 1 6 9 0 . 8 2 2 2 87 0 . 8 8 0 2 2 6 0 863 2 15 
5 0 0 0 9 6 6 5 28 0 7 8 6 1 97 0 . 8 2 5 2 7 0 0 . 8 8 4 2 22 0 8 6 5 2 24 
5 0 5 0 9 6 3 5 . 0 4 0 . 7 8 7 1 7 0 0 . 8 8 2 2 81 o . e e i 2 28 0 863 2 15 
5 1 0 0 9 6 5 5 . 3 0 0 7 8 5 1 85 0 . 8 8 1 2 5 0 0 . 8 6 2 2 29 0 8 6 3 2 20 
5 1 5 0 962 1 83 0 7 8 3 1 9 0 0 . 8 2 2 2 64 0 . 8 7 9 2 31 0 861 2 11 
5 5 0 0 961 1 9 0 0 781 1 B7 0 . B 1 8 2 51 0 . 8 7 7 2 46 0 B59 2 13 
5 5 5 0 9 6 3 5 11 0 7 8 5 1 9 7 0 . 8 2 0 2 6 6 0 . B 7 8 5 24 0 . 862 2 18 
5 3 0 0 9 6 3 5 17 0 784 1 64 0 . 8 2 1 2 4 8 0 . B 7 8 1 92 0 862 2 00 
5 3 5 0 9 6 0 1 . 4 3 0 . 7 8 1 1 63 0 . 8 1 6 5 5 6 0 . 8 7 3 5 02 0 . 8 5 7 1 84 
5 4 0 0 9 6 3 1 9 6 0 7 8 0 1 .41 0 . 8 1 8 5 . 49 0 . 8 7 6 2 . 0 3 0 8 5 9 1 . 92 
5 4 5 0 9 6 3 5 05 0 7 7 9 1 5 9 0 . 8 1 7 2 . 66 0 . 8 7 3 5 . 37 0. BSS 2 . 11 
5 5 0 0 964 1 49 0 7 7 B 1 70 0 . 8 1 8 5 . 61 0 . 8 7 2 2 . 3 5 0 . 858 1 . 97 
5 5 5 0 962 1 85 0 7 7 6 1 . 9 0 0 . 8 1 9 5 . 21 0 . 8 7 4 5 . 2 3 0 . 858 1 . 9 9 
5 6 0 0 9 6 0 1 98 0 7 7 5 1 . 39 0 . 8 1 2 5 . 87 0 . 8 7 0 1 . 85 0 . 854 1 . 94 
5 6 5 0 9 6 0 1 83 0 7 7 6 2 20 0 . 8 1 4 2 . 45 0 . 8 7 2 2 . 19 0 . 856 2 . 06 
5 7 0 0 9 5 9 1 72 0 7 7 2 1. 84 0 . 8 1 2 5 . 51 0 . 8 6 7 2 . 39 0 . 8 5 3 2 . 03 
3 7 5 0 9 5 6 1 93 0 7 7 4 1 81 0 . 8 1 3 5 . 4 5 0 . 8 7 0 2 . 14 0 . 853 2 . 04 
5 8 0 0 961 1 58 0 7 7 7 1. 46 0 . 8 1 6 1 . 91 0 . B 7 3 2 . 0 9 0 . B56 1. 68 
5B5 0 961 1 52 0 7 7 7 1 . 97 0 . 8 1 8 5 . 7 0 0 . 8 7 2 2 . 41 0 . 8 5 7 2 . 05 
5 9 0 0 9 5 8 1 58 0 . 7 7 5 1. 53 0 . 8 1 5 2 . 32 0 . 8 7 5 2 . 5 6 0 . 8 5 5 1 . 92 
5 9 5 0 9 5 9 1 86 0 7 7 3 1 . 97 0 . 8 1 2 5 . 60 0 . 8 7 1 5 . 02 0 . 854 5 . 04 
6 0 0 0 9 6 0 2 31 0 7 7 8 1 . 2 9 0 . 8 1 4 2 . 35 0 . 8 7 1 1. 98 0 . 856 1 . 94 
6 0 5 0 962 1 44 0 . 7 7 6 1. 10 0 . 8 1 6 2 . 64 0 . 8 7 0 5 . 2 3 0 . 856 1 . 74 
6 1 0 0 9 6 8 1 84 0 7 7 B 1. 89 0 . S 1 8 2 . 3 1 0 . 8 7 5 5 . 12 0 . 8 6 0 1 . 90 
6 1 5 0 . 961 1 66 0 . 7 7 6 1. 80 0 . 8 1 2 1 . 82 0 . B 7 2 2 . 14 0 . 855 1 . 79 
6 8 0 0 . 964 1 9 3 0 7 7 8 2 . 16 0 . 8 3 3 2 . 2 5 0 . 8 7 3 2 . 58 0 . 8 5 9 5 . 12 
6 8 5 0. 9 6 3 1 . 7 4 0. 7 7 8 2 . 04 0 . 8 1 8 2 . 04 0 . 8 7 4 1 . 96 0 . 858 1. 85 
6 3 0 0 . 964 1 61 0 7 7 4 1. 63 0 . 8 1 4 1. 94 0 . 8 6 4 2 . 29 0 . 8 5 4 1 . 81 
6 3 5 0 . 9 6 7 1 5 9 0 . 7 7 6 1 . 66 0 . 8 1 5 2 . 95 0 . 8 7 1 1 . 92 0 . B57 1. 94 
6 4 0 0 . 964 1 89 0 . 7 7 4 5 . 46 0 . 8 0 8 2 . 6 0 0 . 8 7 1 5 . 40 0 . 854 2 . 18 
6 4 5 0 . 9 7 0 1 64 0 . 7 7 8 2 . 46 0 . 8 1 7 2 . 25 0 . 8 7 5 2 . 63 0 . 860 2 . 13 
6 5 0 0 . 9 7 1 1 82 0. 7 7 6 2 . 63 0 . 8 1 9 2 . 34 0 . 8 7 2 1 . 4 9 0 . 8 5 9 1 . 98 
6 5 5 0 . 9 7 1 1 46 0 . 7 8 0 1 . 63 0 . 8 2 2 5 . 01 0 . 8 7 5 2 . 04 0 . 862 1 . 6 9 
6 6 0 0 . 9 6 6 0 7 0 0 . 7 7 0 1. 6 3 0 . 8 2 0 3 . 48 0 . 8 7 0 2 . 82 0 . 8 5 7 1. 88 
6 6 5 0 . 9 5 8 1 . 2 5 0 . 7 7 2 1 . 7 7 0 . B 1 7 5 . 52 0 . 8 7 2 2 . 08 ! 0 . 8 5 5 1 . 7 9 
6 7 0 0 . 971 2 . 32 0 . 7 7 4 2 . 3 5 0 . 8 2 2 3 . 05 0 . 8 7 1 2 . 62 0 . 8 5 9 2 . 25 
6 7 5 0. 9 6 9 1 . 94 0 . 7 7 3 2 . IB 0 . 8 1 5 3 . 0 9 0 . 8 6 3 2 . 2 4 : 0 . 8 5 5 2 . 2 7 
6 8 0 0 . 9 7 7 1. 52 0 . 77B 1 . 88 0 . 8 5 6 1 . 86 0 . 8 7 5 1. 84 ! 0 . 864 1 . 5 7 
6 8 5 0 . 9 6 6 1 . 68 , 0 . 7 7 7 2 . 27 0 . 8 1 9 1. 5 7 : O . B 7 0 2 . 43 ' 0 . 8 5 8 1 . S3 
6 9 0 0 . 9 B 0 1. 9 9 0 . 771 2 . 06 0 . 8 2 8 3 . 04 0 . 8 7 6 2 . 33 : 0. 864 2 . 20 
6 9 5 . 0. 9 5 9 1 . 5 8 : 0 . 7 6 7 3 . 0 9 0 . 8 8 4 1. 68 0 . 8 7 2 3 . 01 : 0 . 8 5 6 2 . 17 
7 0 0 0 . 9 8 4 5 . 45 0 . 7 7 3 3 . 7 0 0 . 8 3 2 1. 2 6 0 . B 7 6 2 . 41 0 . 8 6 6 2 . 15 
7 0 5 : 0. 9 8 3 1 . 4 7 ! 0 . 7 7 8 3 . 54 . 0 . 8 2 4 3 . 51 : 0 . 8 6 6 2 . e i : 0 . 861 2 . 41 
7 1 0 ' 0 . 9 7 3 2 . 4 8 : 0 . 7 6 5 3 . 5 5 , 0 . 8 0 9 3 . 32 : 0 . 8 7 6 2 . BO : 0 . 8 5 6 2 . 18 
7 1 5 : 0 . 9 8 5 1 . 21 : 0 . 7 7 0 2 . 68 : 0 . 8 3 2 5 . 17 i 0 . 8 7 2 0.74 : 0 . 865 1. 3 7 
7 5 0 : 0 . 9 7 7 l . 8 5 : 0 . 7 6 7 3 . 82 : 0 . B 2 4 3 . 16 ! 0 . 8 7 5 2 . 5 4 : 0. 861 2 . 04 
7 5 5 : 0 . 983 2 . 43 : 0 . 7 6 9 2 . 2 3 i 0 . 8 1 8 5 . 54 1 0 . 8 6 3 3 . 61 : 0 . 8 5 8 2 . 0 8 
7 3 0 0. 968 2 . 2 6 ; 0 . 7 6 8 1 . 89 , 0 . 8 3 5 5. 46 ! 0 . 8 7 3 5 . 52 : 0 . 8 6 0 1 . 65 
I 
; B s s '• B s p I B p s ; B p p : B r r 
U A V . ; 
: m e a n c c - e f f . : m e a n c o e f f . : m e a n c o e f f . I m e a n c o e f f . : m e a n c o e f f . 
Enm3I v a r . : v a r . 1 v a r . : v a r . ! v a r . 
3 9 0 0 . 9 8 5 2 . 2 7 0 . 7 3 0 1 . 9 0 . 0 . 7 6 8 2 . 2 7 : 0 . 8 4 2 2 . 3 5 : 0 . 831 1 . 9 0 
3 9 5 : 1 . 0 5 9 1 . 19 0 . 8 0 6 1 7 4 : 0 . 8 4 4 3 . 9 7 : 0 . 9 2 7 0 . 9 i : 0 . 9 0 9 1 . 5 5 
4 0 0 1 . 0 4 6 2 . 81 0 . 8 0 2 2 0 5 0 . 8 3 5 2 . 0 6 0 . 9 0 9 1 . 6 9 : 0 . B 9 B 2 . 0 5 
4 0 5 : 1 . 0 6 1 1 . 9 7 : 0 . 8 0 4 2 . 3 6 : 0 . 8 3 6 2 . 34 : 0 . 9 1 8 2 . 0 6 : 0 . 9 0 5 2 . 0 8 
4 1 0 ' 1 . 0 6 3 1 . 6 9 • 0 . 8 0 9 1 . 5 6 0 . 8 4 2 3 . 0 8 0 . 9 2 5 2 . 5 7 : 0 . 9 1 0 2 . 0 8 
4 1 5 ; 1 . 0 6 1 2 . 5 0 0 . B I O 1 71 . 0 . 8 4 3 2 . 2 6 ' 0 . 9 2 2 1 . 7 8 ' 0 . 9 0 9 2 . 0 0 
4 2 0 1 . 0 6 8 2 . 21 0 . 8 0 9 1 5 8 0 . 8 4 1 2 . 7 B 0 . 9 2 9 1 . 61 ' 0 . 9 1 2 1 . 9 7 
4 2 5 ' 1 . 0 7 1 2 . 6 5 0 . 8 1 3 1 8 4 0 . 8 4 3 " 2 . 5 5 0 . 9 2 5 2 . 2 1 ' 0 . 9 1 3 2 . 2 5 
4 3 0 1 . 0 6 6 2 . 2 4 0 . 8 1 0 2 0 2 0 . 8 3 9 2 . 6 8 0 . 9 2 6 2 . 0 0 • 0 . 9 1 0 a . 16 
4 3 5 1 . 0 7 3 2 . 4 3 0 . 8 0 9 1 5 0 0 . 8 4 1 2 . 7 8 : 0 . 9 2 4 1 . 8 8 : 0 . 9 1 2 2 . 0 8 
4 4 0 1 . 0 7 3 2 . 18 0 . 8 1 6 2 . 5 0 0 . 8 4 7 3 . 0 9 0 . 9 3 1 2 . 17 0 . 9 1 7 2 . 3 7 
4 4 5 1 . 0 7 3 2 . 2 0 0 . 8 1 3 1 9 4 0 . 8 4 4 2 . 7 7 0 . 9 2 8 1 . 9 4 ' 0 . 9 1 5 2 . 16 
4 5 0 1 . 0 7 4 2 . 3 5 0 . 8 1 2 1 8 0 0 . 8 4 4 2 . 9 3 0 . 9 2 5 2 . 11 : 0 . 9 1 4 a . 2 3 
4 5 5 1 . 0 8 4 2 . 12 0 . 8 2 0 1 7 0 0 . 8 5 0 3 . 0 2 : 0 . 9 3 9 2 . 0 5 : 0 . 9 2 3 2 . 15 
4 6 0 1 . 0 7 9 2 . 2 9 0 . 8 1 4 1 6 8 0 . B 4 7 3 . 0 8 0 . 931 2 . 2 6 : 0 . 9 1 8 2 . 2 7 
4 6 5 1 . 0 8 4 2 . 2 7 0 . 8 1 0 1 61 0 . 8 5 3 2 . 7 3 0 . 9 2 5 1 . 7 0 : 0 . 9 1 8 2 . 0 4 
4 7 0 1 . 0 7 9 2 . 0 5 0 . 8 1 5 1 7 3 0 . B 4 5 2 . 8 4 0 . 9 3 1 1 . 7 9 0 . 9 1 7 a . 0 4 
4 7 5 1 . 0 7 9 1 . 9 7 0 . 8 1 2 2 0 8 0 . 8 4 6 2 . 51 0 . 9 3 0 1 . 8 2 : 0 . 9 1 7 2 . 0 3 
4 8 0 1 . 0 8 0 1 . 71 0 . B 1 4 1 6 4 0 . 8 4 3 2 . 4 9 0 . 9 2 8 2 . 0 4 0 . 9 1 6 1 . 8 9 
4 8 5 1 . 0 7 9 1 . 7 2 0 . 8 1 4 1 7 9 0 . B 4 5 2 . 5 9 0 . 9 2 9 2 . 17 0 . 9 1 7 1 . 9 9 
4 9 0 1 . 0 7 7 1 . 6 8 0 . 8 0 8 1 7 3 0 . B 4 2 2 . 6 7 0 . 9 2 4 2 . 0 3 0 . 9 1 3 1 . 9 5 
4 9 5 1 . 0 7 B 1 . BO 0 . 8 0 8 1 9 8 0 . 8 4 2 2 . 8 0 0 . 9 2 4 1 . 9 0 : 0 . 9 1 3 2 . 0 2 
5 0 0 1 . 0 7 7 1 5 9 0 . B 0 9 1 3 6 0 . 8 4 1 2 . 9 8 0 . 9 2 5 1 . 9 7 0 . 9 1 3 2 . 01 
5 0 5 1 . 0 7 8 2 10 0 . 8 0 9 1 4 4 0 . 8 4 2 2 . 7 2 0 . 9 2 6 1 . 8 8 0 . 9 1 4 1 . 9 8 
5 1 0 1 . 0 7 6 2 0 7 0 . 8 0 9 1 9 5 0 . 8 4 0 2 . 6 6 0 . 9 2 5 1 . 8 4 0 . 9 1 2 2 . 0 6 
5 1 5 1 . 0 7 5 2 13 0 . 8 0 7 1 7 8 0 . 8 4 0 2 . 7 7 0 . 9 2 3 2 . 0 0 0 . 91 1 2 . 0 9 
5 2 0 1 . 0 7 4 2 0 3 0 . 8 0 4 1 6 8 0 . 8 3 5 2 . 6 5 0 9 1 8 2 0 5 0 9 0 8 a . 0 3 
5 2 5 1 . 0 8 0 1 6 9 0 . 8 0 6 1 5 7 0 . 8 4 0 2 4 7 0 . 9 2 4 1 . 6 7 0 . 9 1 3 I . 7 9 
5 3 0 1 . 0 7 7 1 7 4 0 . 8 0 6 1 9 0 0 . 8 4 2 2 . 3 9 0 . 9 2 0 1 7 7 0 . 9 1 1 I . 8 8 
5 3 5 1 . 0 7 3 1 7 2 0 . 7 9 9 1 5 9 0 . 8 3 6 2 4 6 0 9 1 5 1 2 5 0 . 9 0 6 I . 6 9 
5 4 0 1 . 0 8 2 2 . 0 6 0 8 0 1 1 7 2 0 . 8 3 9 2 . 6 7 0 9 2 2 1 4 6 0 . 91 1 I 9 2 
5 4 5 1 . 0 7 8 1 5 2 0 . 8 0 2 1 8 5 0 . 8 3 5 2 5 6 0 9 1 4 1 7 4 0 . 9 0 7 I . 8 4 
5 5 0 1 . 0 7 8 1 6 7 0 8 0 2 1 3 6 0 . 8 3 8 2 5 9 0 9 1 5 1 2 2 0 9 0 8 I 6 4 
5 5 5 1 . 0 B 0 1 3 9 0 . 8 0 0 1 . 8 6 0 . 8 3 6 2 4 5 0 9 1 7 1 61 0 9 0 8 I 7 3 
5 6 0 1 . 0 7 3 1 . 5 4 0 7 9 6 1 7 2 0 . B 3 0 2 5 6 0 9 1 4 1 51 0 9 0 3 I 7 6 
J 6 J 1 . 0 7 5 1 7 4 0 7 9 7 1 6 8 0 . 8 3 3 2 0 8 0 9 1 4 1 5 0 0 9 0 5 I 6 8 
5 7 0 1 . 0 7 6 1 0 4 0 7 9 6 1 10 0 . 8 3 2 1 9 5 0 9 1 2 1 41 0 9 0 4 I 31 
5 7 5 1 . 0 8 0 1 OB 0 7 9 7 1 5 8 0 . B 3 4 2 16 0 9 1 4 1 16 0 9 0 6 I 4 2 
5 8 0 1 . 0 7 9 1 . 6 4 0 7 9 6 1 . 2 1 0 . 8 3 4 2 6 5 0 9 1 5 1 01 0 9 0 6 I 5 6 
5 8 5 1 . 0 7 8 1 6 0 0 . 7 9 7 1 . 17 0 . B 3 5 2 6 7 0 9 1 3 1 4 2 0 . 9 0 6 I 6 6 
5 9 0 1 . 0 7 3 1 2 8 0 7 9 6 1 . 6 1 0 . 8 3 6 2 2 2 0 9 1 6 1 5 8 0 9 0 5 I 5 9 
5 9 5 1 . 0 7 8 1 01 0 7 9 6 1 . 8 2 0 . 8 3 2 2 . 0 2 0 9 0 9 1 51 0 9 0 4 I 5 0 
6 0 0 1 . 0 7 9 1 5 9 0 7 9 5 1 . 7 5 0 . 8 3 6 2 61 0 9 1 2 1 61 0 9 0 5 I 8 0 
6 0 5 1 . 0 7 8 1 4 7 0 7 9 4 1 . 5 6 0 . 8 3 2 2 2 4 0 9 1 0 1 4 5 0 9 0 3 I 5 B 
6 1 0 1 . 0 8 2 1 6 3 0 8 0 1 1 . 8 9 0 . B 3 5 2 9 9 0 9 1 5 1 81 0 9 0 8 I 9 6 
6 1 5 1 . 0 8 0 1 3 3 0 7 9 8 2 . 0 3 0 . 8 3 5 1 7 6 0 9 1 3 1 51 0 9 0 6 I 5 8 
6 2 0 1 . 0 8 1 1 8 9 0 7 9 9 1 . 6 6 0 . 8 4 0 2 2 7 0 9 1 2 1 5 0 0 9 0 S I 7 7 
6 2 5 1 . 0 B 4 1 21 0 7 9 7 1 . 7 4 0 . 8 3 8 2 4 7 0 9 1 2 1 4 2 0 9 0 8 I 6 2 
6 3 0 1 . 0 8 1 1 5 9 0 7 9 2 2 . 2 5 0 . 8 3 0 2 0 3 0 9 0 6 1 6 9 0 9 0 2 I 7 7 
6 3 5 1 . 0 8 3 0 71 0 7 9 7 1 . 4 4 0 . 3 3 5 2 0 7 0 9 1 4 1 5 6 0 9 0 7 I 3 2 
6 4 0 1 . 0 8 4 1 3 4 ' 0 7 9 7 1 . 5 6 0 . 8 3 6 2 61 0 . 9 0 8 1 7 9 0 9 0 6 
I 6 6 
6 4 5 1 . 0 8 7 1 7 6 0 BOO 1 . 5 3 0 . 8 4 1 2 . 4 5 0 9 1 4 1 91 0 9 1 1 
I 71 
6 5 0 1 . 0 9 6 1 . 5 0 : o 8 0 2 1 . 6 1 ' 0 . 8 4 2 2 . 6 9 0 . 9 1 3 1 6 6 0 9 1 3 I 7 3 
1 . 0 9 0 1 4 8 . 0 7 9 6 2 . 2 7 0 . 8 3 7 2 . 9 0 0 . 9 1 4 1 . 5 4 0 9 0 9 I . 8 3 
6 6 0 1 . 0 8 2 2 . 2 8 : o 7 9 3 1 . 8 6 ' 0 . 8 3 7 2 . 1 4 0 . 9 1 3 1 . 0 8 0 . 9 0 6 I . 7 9 
6 6 5 1 . 0 9 5 1 5 5 0 7 9 1 1 . 6 0 0 . B 3 4 2 . 1 5 0 . 9 1 0 1 . 5 6 
0 . 9 0 7 I . 5 8 
6 7 0 1 . 0 9 4 1 . 2 6 : o 7 9 8 1 . 2 2 ; 0 . 8 3 6 3 . O B . 0 . 9 1 6 1 . 9 1 0 9 1 1 I . 7 5 
6 7 5 1 . 0 8 9 1 . 1 8 ! 0 7 8 9 2 . 2 4 1 0 . B 3 3 3 . 0 1 0 . 9 0 2 2 . 0 1 
0 . 9 0 3 I . 9 7 
6 8 0 1 . 0 9 6 1 . 5 0 : o 7 9 6 2 . 7 7 : 0 . 8 4 2 1 . 7 8 : o . 9 1 4 1 . B O 0 9 1 2 I . 8 5 
6 8 5 1 . 0 9 2 1 . 4 5 : 0 . 8 0 2 1 . 9 4 : 0 . 8 3 6 2 . 16 : o . 9 1 1 1 . 7 7 0 . 9 1 0 I . 5 9 
6 9 0 1 . 0 9 4 1 . 14 1 0 . 7 8 9 3 . 10 1 0 . 8 3 8 2 . 8 1 ! 0 . 9 1 2 2 
. 2 5 0 . 9 0 8 2 . 0 3 
6 9 5 1 . 0 9 1 2 . 0 4 : o 7 9 2 1 . 3 7 1 0 . 8 3 B 2 . 5 7 : o . 9 1 2 1 . 8 1 0 . 9 0 8 1 . 7 7 
7 0 0 1 . 0 8 6 1 . 1 0 : o 7 9 0 0 . 9 2 1 0 . 8 2 5 2 . 0 5 ! 0 . 9 0 9 1 . 7 4 , 0 . 9 0 2 1 . 0 8 
7 0 5 1 . 1 0 0 0 . 4 7 : o 8 0 2 1 . 0 0 ! 0 . 8 4 5 2 . 13 1 0 . 9 2 0 1 . 5 6 : 0 . 9 1 7 0 . 6 1 
7 1 0 1 1 . 0 8 6 1 . 3 4 : 0 . 7 9 5 3 . 8 2 1 0 . 8 3 1 3 . 8 1 1 0 . 9 1 3 2 . 0 8 
: 0 . 9 0 6 2 . 4 2 
7 1 5 1 . 1 0 7 2 . 8 5 : 0 . 7 9 8 2 . 5 0 1 0 . 8 4 8 3 . 10 ! 0 . 9 1 8 2 . 12 
: 0 . 9 1 8 2 . 2 6 
7 2 0 : i . i i 9 1 . 9 2 : o . 7 8 9 4 . 5 3 ! 0 . 8 3 6 5 . 11 : o . 9 0 8 3 . 7 6 : 0 . 9 1 3 3 . 19 
7 2 5 1 . 0 B 3 1 . 7 6 : o 7 9 5 1 . 9 9 ! 0 . 8 3 4 3 . 7 2 : o . B 9 B 3 . 4 2 : 0 . 9 0 2 2 . 19 
7 3 0 1 1 . 0 9 5 2 . 17 : o 7 8 6 3 . 9 3 1 0 . 8 3 9 2 . 5 0 : o . 9 0 3 3 . 12 ! 0 . 9 0 6 2 . 12 
W A V . 
B s s B s p B p s B p p B r r 
m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . ' m e a n c o e f f . . m e a n c o e f f . 
C nm] v a r . v a r . v a r . ! v a r . v a r . 
3 9 0 1 . 1 7 8 2 . 3 2 0 . 7 3 4 1 6 2 0 . 7 9 3 0 . 5 4 : 0 9 2 2 2 . 0 7 ! 0 9 0 7 0 6 4 
3 9 5 1 . 2 5 4 2 . 5 7 0 . 8 3 5 2 81 0 . 8 6 8 1 . 95 : 1 0 2 6 1 . 7 6 : 0 . 9 9 6 1 81 
4 0 0 1 . 2 3 6 2 . 0 6 0 . 831 2 2 0 0 . 8 5 4 1 . 99 1 0 0 9 0 . 8 4 , 0 9 8 3 1. 6 0 
4 0 5 1 . 2 5 3 2 . 6 9 0 . 8 3 5 1 2 5 0 . 8 6 4 2 . 2 6 : 1 0 2 3 1 . 4 9 : 0 9 9 4 1 8 0 
4 10 1 . 2 5 5 1 . 8 6 0 . 8 4 0 1 4 8 0 . 8 7 0 2 . 51 1 . 0 2 4 1 . 9 8 : 0 9 9 7 1 7 5 
4 1 5 1 . 2 5 6 2 . 4 9 0 . B44 1 51 0 . 8 6 8 2 . 51 1 0 3 0 0 . 8 8 : 0 9 9 9 1 8 0 
4 2 0 1 . 2 6 0 2 . 2 6 0 . 8 5 0 1 3 5 0 . 8 6 8 . 2 . 3 6 1 0 3 1 l . 2 7 ; 1 0 0 2 1 7 2 
4 2 5 1 . 2 6 4 2 . 5 5 0 . 8 4 4 2 2 8 0 . 8 6 9 2 . 4 7 : 1 0 2 6 l . 2 8 : 1 . 001 2 0 7 
4 3 0 1 . 2 6 3 2 . 3 8 0 . 8 4 3 1 3 8 0 . 8 6 8 2 . 2 0 1 0 2 9 1 . 2 3 1 0 0 1 1 71 
4 3 5 1 . 2 6 6 2 . 6 9 0 . 8 4 2 1 0 7 0 . 8 7 2 2 . 5 0 . 1 0 3 1 l . 0 5 : 1 . 0 0 3 1 7 5 
4 4 0 1 . 2 7 3 2 . 7 9 0 . 8 4 7 1 7 5 0 . 8 7 7 2 . 6 7 1 0 3 6 l . 7 2 : 1 0 0 8 2 16 
4 4 5 1 . 2 7 5 2 . 6 6 0 . 8 4 5 1 6 3 0 . 8 7 1 2 . 7 7 : 1 0 3 4 l .45 : 1 . 0 0 6 2 01 
4 5 0 1 . 2 7 5 2 . 3 5 0 . 8 4 5 1 8 2 0 . B 7 2 2 . 3 9 1 0 3 4 1 . 5 3 ' 1 0 0 7 1 9 4 
4 5 5 1 . 2 8 1 2 . 3 9 0 . 8 5 3 1 4 8 0 . 8 7 9 2 . 7 7 1 0 4 2 1 . 1 2 . 1 0 1 4 1 8 8 
4 6 0 1 . 2 7 6 2 . 1 2 0 . 8 4 5 1 . 4 0 0 . 8 7 3 2 . 6 9 1 0 3 7 1 . 2 6 i 1 0 0 8 1 8 0 
4 6 5 1 . 2 8 6 2 . 3 1 0 . 8 4 2 1 . 5 2 0 . 8 7 9 2 . 51 1 031 i . 5 i : 1 0 1 0 1 8 9 
4 7 0 1 . 2 8 0 2 . 2 9 0 . 8 4 6 1 . 3 9 0 . 8 7 4 2 . 6 8 1 0 3 8 1 . 5 4 ' 1 . 0 1 0 1 8 8 
4 7 5 1 . 2 8 7 2 . 3 0 0 . 8 4 8 1 . 5 6 0 . 8 7 6 2 . 4 5 1 0 3 4 1 . 2 2 ; 1 O i l 1 8 0 
4 8 0 1 . 2 8 9 2 . 2 6 0 . 8 4 4 1 . 4 3 0 . 8 7 6 2 . 4 8 1 0 3 6 l . 5 2 : 1 . 01 1 1 7 8 
4 B 5 1 . 2 8 8 2 . 2 9 0 . 8 4 6 1 5 9 0 . B 7 5 2 . 3 4 1 0 3 7 l . 2 6 : 1 011 1 7 9 
4 9 0 1 . 2 8 4 2 . 1 6 0 . 8 4 2 1 . 4 1 0 . 8 6 9 2 . 19 1 0 3 0 1 . 2 3 1 0 0 6 1 6 9 
4 9 5 1 . 2 8 0 2 . 2 0 0 . 8 4 0 1 . 3 2 0 . 8 6 9 2 . 3 4 1 0 2 8 1 . 4 7 ' 1 0 0 4 1 7 5 
5 0 0 1 . 2 B 3 2 . 1 0 0 . 8 4 0 0 . 9 5 0 . 8 7 0 2 . 18 1 0 3 2 1 . 3 3 1 . 0 0 6 1 5 8 
5 0 5 1 . 2 8 2 2 . 0 3 0 . 8 4 0 1 . 3 8 0 . 8 6 8 2 . 4 2 1 0 3 2 1 . 2 6 1 0 0 5 1 6 9 
5 1 0 1 . 2 8 2 1 . 9 3 0 . 8 4 1 1 . 6 9 0 . 8 6 7 2 . 0 9 1 0 3 1 0 . 9 2 1 0 0 5 1 5 6 
5 1 5 1 . 2 8 0 1 . 7 4 0 . 8 3 8 1 . 5 3 0 . 8 6 7 2 . 2 3 1 0 2 8 1 . 0 8 1 0 0 3 1 5 7 
5 2 0 1 . 2 8 1 2 . 2 2 0 . 8 3 5 1 . 6 5 0 . 8 6 7 2 . 2 9 1 . 0 8 7 0 . 8 3 1 0 0 2 1 7 0 
5 2 5 1 . 2 8 3 2 . 0 4 0 . 8 3 9 1 . 3 0 0 . 8 6 6 2 . 2 9 1 . 0 3 0 1 . 0 5 1 0 0 4 1 5 4 
5 3 0 1 . 2 8 5 2 . 0 2 0 . 8 3 8 1 . 4 6 0 . 8 6 7 2 . 4 8 1 . 0 3 1 0 . 8 6 1 . 0 0 5 1 6 0 
5 3 5 1 . 2 8 1 2 . 2 5 0 . 8 3 2 1 . 4 2 0 . 8 6 0 2 . 5 4 1 . 0 8 4 0 . 9 1 0 9 9 9 1 6 3 
5 4 0 1 . 2 8 2 2 . 1 9 0 . 8 3 2 1 . 2 1 0 . B 6 3 2 . 14 1 . 0 2 9 0 . 9 7 1 0 0 1 1 5 6 
5 4 5 1 . 8 8 0 2 . 0 5 0 . 8 3 4 1 . 5 3 0 . 8 6 1 2 . 4 8 1 . 0 2 5 0 . 7 8 1 0 0 0 1 61 
5 5 0 1 . 2 8 5 1 . 6 9 0 . 8 3 0 1 . 4 1 0 . 8 5 8 2 . 16 1 . 0 2 4 0 . 4 3 0 9 9 9 1 3 6 
5 5 5 1 . 2 8 6 1 . 6 1 0 . 8 3 5 1 . 2 5 0 . 8 6 2 1 . 9 9 1 . 0 2 8 0 . 7 0 1 0 0 3 1 3 0 
5 6 0 1 . 2 8 1 1 . 4 5 0 . 8 3 0 1 . 18 0 . 8 5 9 2 . 2 2 1 . 0 8 2 0 . 6 1 0 9 9 8 1 2 8 
5 6 5 1 . 2 8 5 1 . 5 9 0 . 8 3 1 1 . 8 4 0 . 8 6 5 2 . 18 1 . 0 2 3 0 . 9 7 1 . 0 0 1 1 51 
5 7 0 1 . 2 8 4 1 . 6 0 0 . 8 2 8 1 . 14 0 . B 5 6 2 . 3 2 1 . 0 1 9 0 . 4 3 0 9 9 7 1 2 7 
5 7 5 1 . 2 8 6 1 . 5 7 0 . 8 2 7 1 . 19 0 . 8 5 9 2 . 0 7 1 . 0 2 1 1 . 0 2 0 9 9 8 1 3 4 
5 8 0 1 . 2 9 4 1 . 6 3 0 . 8 8 9 0 . 7 3 0 . 8 6 2 1 . 9 5 1 . 0 2 3 0 . 9 4 1 0 0 2 1 2 4 
5 8 5 1 . 2 9 2 1 . 6 8 0 . 8 2 8 0 . 8 7 0 . B 6 0 1 . 7 6 1 . 0 8 2 0 . 8 1 1 0 0 0 1 15 
5 9 0 1 . 2 9 3 1 . 7 2 0 . 8 3 2 1 . 7 7 0 . 8 6 1 2 . 10 1 . 0 2 7 0 . 6 3 1 0 0 3 1 4 2 
5 9 5 1 . 2 9 0 1 . 6 1 0 . 8 2 4 1 . 2 6 0 . B 5 6 2 . 10 1 . 0 2 1 0 . 4 7 0 9 9 8 1 2 3 
6 0 0 1 . 2 9 0 1 . 2 6 0 . 8 2 9 1 . 19 0 . 8 6 0 1 . 8 0 1 . 0 2 1 0 . 6 4 1 0 0 0 0 9 4 
6 0 5 1 . 2 9 2 1 . 3 7 0 . 8 2 9 1 . 7 4 0 . 8 5 9 1 . B 7 1 . 0 1 9 0 . 5 4 1 . 0 0 0 1 19 
6 1 0 1 . 2 8 9 1 . 7 1 0 . 8 2 8 1 . 6 7 0 . 8 6 5 1 . 7 5 1 . 0 2 0 0 . 9 2 1 0 0 1 1 3 4 
6 1 5 1 . 2 8 7 1 . 4 5 0 8 3 1 1 • 5 5 0 . B 6 0 1 . 8 0 1 . 0 2 0 1 . 0 8 0 9 9 9 1 3 3 
6 2 0 1 . 2 9 5 0 . 9 0 0 . 8 3 1 1 . 8 2 0 . 8 6 2 1 7 8 1 . 0 2 2 1 . 1 1 1 0 0 2 1 0 9 
6 2 5 1 . 2 9 3 1 . 16 0 . 8 2 6 1 . 0 9 0 . 8 6 3 1 8 3 1 . 0 2 1 1 . 3 5 1 001 1 1 5 
6 3 0 1 . 2 9 2 1 . 2 1 0 8 2 4 0 . 8 5 0 . B 6 3 1 8 7 1 . 0 1 3 0 . 5 4 0 9 9 8 1 0 4 
6 3 5 1 . 3 0 5 1 . 3 3 0 . 8 8 9 1 . 14 0 . B 6 2 2 5 6 1 . 0 2 0 0 . 4 5 1 0 0 4 1 . 2 8 
6 4 0 1 . 2 9 6 1 . 8 2 0 8 8 4 1 . 3 8 0 . S 6 3 2 14 1 . 0 1 8 0 . 8 0 1 0 0 0 1 4 6 
6 4 5 1 . 2 9 9 8 . 1 0 0 . 8 2 6 1 . 0 9 0 . 8 6 1 2 4 7 1 . 0 2 1 0 . 2 4 1 . 0 0 2 1 
4 0 
6 5 0 1 . 2 9 6 1 . 5 1 . 0 8 3 1 1 . 7 0 0 . 8 6 3 2 4 2 1 . 0 2 9 1 . 0 0 1 0 0 5 1 
. 2 8 
6 5 5 1 . 3 0 6 1 . 9 7 0 8 2 6 1 . 3 5 0 . 8 6 8 1 8 6 1 . 0 2 1 1 . 1 8 1 0 0 5 1 . 3 5 
6 6 0 1 . 3 0 6 1 . 0 4 : o 8 2 8 2 . 4 3 0 . 8 5 8 8 7 6 1 . 0 1 7 0 . 8 9 1 . 0 0 2 1 . 0 1 
6 6 5 1 . 3 0 3 1 . 8 1 0 8 8 6 1 . 8 4 0 . 8 5 7 1 8 8 1 . 0 1 5 0 . 6 0 1 0 0 0 1 . 17 
6 7 0 1 . 3 0 6 1 . 1 8 i 0 8 2 4 2 . 9 2 0 . 8 6 9 2 0 3 1 . 0 2 1 1 . 3 6 1 . 0 0 5 1 . 5 9 
6 7 5 1 . 3 0 6 1 . 5 1 0 8 1 8 0 . 7 2 0 . 8 5 9 2 0 8 1 . 0 1 9 1 . 3 6 0 
9 9 9 1 . 0 5 
6 8 0 1 . 3 1 1 1 . 6 3 ; o 8 2 6 1 . 1 6 , 0 . 8 7 2 1 8 0 1 . 0 2 4 0 . 7 3 1 . 0 0 8 1 . 10 
6 8 5 1 . 3 1 3 0 . 4 1 0 8 2 8 0 . 8 0 0 . 8 6 3 8 0 8 1 . 0 2 3 
1 . 0 7 1 . 0 0 6 0 . 7 5 
6 9 0 1 . 3 0 7 1 . 19 0 8 3 4 2 . 3 2 0 . B 6 0 1 0 9 1 . 0 2 4 1 . 2 7 1 
. 0 0 6 1 . 16 
6 9 5 1 . 2 9 9 0 . 7 6 0 . 8 1 3 1 . 5 0 0 . 8 6 1 3 21 1 . 0 1 8 1 . 9 5 0 
. 9 9 8 1 . 3 8 
7 0 0 1 . 3 0 1 0 . 8 5 ' 0 8 4 0 8 . 6 0 1 0 . B 6 6 1 6 9 1 . 0 1 9 0 . 8 4 1 . 0 0 6 0 . 9 2 
7 0 5 1 . 3 0 7 1 . 8 3 0 8 3 6 1 . 4 8 0 . 8 6 7 2 6 6 1 . 0 1 8 0 . 3 8 
1 . 0 0 7 1 . 2 6 
7 1 0 1 . 3 1 0 1 . 8 3 ! 0 8 0 8 8 . 9 2 0 . 8 6 6 2 . 1 3 1 . 0 2 0 0 . 6 7 1 . 0 0 1 1 . 2 7 
7 1 5 1 . 3 1 5 1 . 3 9 0 8 8 7 2 . 0 4 . 0 . 8 6 0 3 4 7 1 . 0 3 0 1 . 0 1 1 . 0 0 8 1 . 19 
7 8 0 1 .335 2 . 9 8 . 0 . 8 3 5 3 . 1 2 0 . 8 6 0 2 3 3 1 . 0 3 3 1 . 7 9 1 . 0 1 6 1 . 9 2 
7 2 5 1 . 3 0 5 1 . 0 0 0 . 8 2 1 1 . 6 6 0 . 8 B 1 2 8 5 1 . 0 1 5 1 . 2 4 1 . 0 0 6 1 . 10 
7 3 0 . 1 . 3 5 2 2 . 1 4 . 0 8 3 3 4 . 7 7 0 . 8 7 1 1 7 8 1 . 0 1 5 2 . 5 1 • 1 . 0 1 8 1 . 8 4 
B s s B s p B p s B p p B r r 
: U A V . 
: m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . . 
[ nm 1 v a r . v a r . v a r . v a r . v a r . I 
i 3 9 C I , 5 0 7 2 . 9 4 0 . 8 0 6 3 3 0 0 . 8 3 1 2 . 8 9 1 . 1 2 5 0 9 4 1 . 0 6 7 2 . 12 ! 
! 395 1 . 5 9 0 2 . 5 3 0 . 9 O 0 2 4 0 0 . 9 1 0 1 . 7 2 1 . 2 3 9 0 31 1 . 1 6 0 1 . 2 7 ; 
: 400 1 . 5 8 6 2 . 2 6 0 . 8 9 0 2 IB 0 . 9 0 6 1 . 8 2 1 . 2 3 1 2 93 1 . 1 5 3 1 . 4 2 i 
: 4 0 5 1 . 5 9 4 2 . 1 9 0 . 8 9 8 1 0 4 0 . 9 1 2 1 . 6 0 1 . 2 3 5 2 14 1 . 1 6 0 1 2 6 : 
: < » i o 1 . 6 0 1 2 . 2 6 0 . 8 9 0 0 8 0 0 . 9 1 0 1 . 5 4 1 . 2 4 7 1 9 6 1 . 1 6 2 1 . 17 : 
: 415 1 . 6 0 7 2 . 4 4 0 . 8 9 5 0 8 7 0 . 9 0 7 2 .11 1 . 2 4 4 1 2 2 1 . 1 6 3 1 39 : 
! 4 S 0 1 . 6 1 7 2 . 4 2 0 . 8 9 9 1 2 2 0 . 9 1 4 1 . 3 0 1 . 2 4 8 0 8 2 1 . 1 6 9 1 37 ! 
: 4as 1 . 6 2 3 2 . 6 9 0 . 8 9 5 1 8 5 0 . 9 0 9 1 . 8 1 1 . 2 5 1 1 2 5 1 . 1 7 0 1 6 8 : 
i 4 3 0 1 . 6 1 9 2 . 5 8 0 . 8 9 1 1 15 0 . 9 0 9 1 . 9 7 1 . 2 5 5 0 9 4 1 . 1 6 8 1 4 8 : 
: 4 3 5 1 . 6 3 2 2 . 5 1 0 . 8 9 3 1 2 0 0 . 9 1 2 2 . 3 2 1 . 2 5 5 1 S S 1 . 1 7 3 1 6 4 : 
! 4 4 0 1 . 6 3 4 2 . 7 1 0 . 9 0 1 0 6 7 0 . 9 1 6 2 . 5 5 1 . 2 6 3 1 7 3 1 . 1 7 8 1 6 9 : 
i 445 1 . 6 3 8 2 . 6 2 0 . B 9 8 1 6 2 0 . 9 1 5 2 . 0 7 1 . 2 5 8 1 4 5 1 . 1 7 7 1 6 6 : 
! 4 5 0 1 . 6 3 9 2 . 6 3 0 . 8 9 8 1 7 3 0 . 9 1 3 2 . 3 9 1 . 2 5 7 1 45 1 . 1 7 7 1 7 3 : 
! 4 5 5 1 . 6 5 0 2 . 6 0 0 . 9 0 3 1 5 0 0 . 9 1 9 2 . 2 4 1 . 2 7 1 1 . 2 5 1 . 1 8 6 1 7 0 : 
i 4 6 0 1 . 6 5 0 2 . 6 1 0 . 8 9 6 1 4 5 0 . 9 1 6 2 . 0 7 1 . 2 6 3 1 17 1 . 181 1 5 4 : 
: 4 6 5 1 . 6 5 9 2 . 3 9 0 . 8 9 0 1 6 9 0 . 9 2 1 2 . 2 2 1 . 2 6 0 1. 6 7 1 . 1 8 3 1 S S i 
: 4 7 0 1 . 6 5 6 2 . 7 0 0 . 8 9 5 1 4 5 0 . 9 1 3 2 . 0 5 1 . 2 6 4 1 . 8 6 1 . 1 8 2 1 5 3 : 
1 4 7 5 1 . 6 5 5 2 . 5 9 0 . 8 9 5 1 . 3 2 0 . 9 1 2 1 . 8 4 1 . 2 6 3 1. 8 4 1 . 181 1 4 8 i 
: 4 8 0 1 . 6 5 3 2 . 6 4 0 . 8 9 6 1 4 0 0 . 9 1 2 1 . 9 6 1 . 2 6 2 1 . 9 0 1 . 1 8 1 1 6 0 1 
: 4 8 5 1 . 6 6 0 2 . 3 9 0 . 8 9 5 1 17 0 . 9 1 3 2 . 0 5 1 . 2 6 7 1. 7 3 1 . 1B4 1 44 : 
: 4 9 0 1 . 6 5 6 2 . 4 3 0 . 8 9 0 1 51 0 . 9 0 8 2 . 4 5 1 . 2 6 5 1. 91 1 . 1 8 0 1 ~i5 1 
: 4 9 5 1 . 6 5 8 2 . 0 5 0 . 8 8 8 1 19 0 . 9 1 0 2 . 0 4 1 . 2 6 6 2 . 0 5 1 . I S O 1 3 2 : 
: 5 0 0 1 . 6 6 0 2 . 0 2 0 . 8 9 1 1 . 2 7 0 . 9 1 0 1 . 9 4 1 . 2 6 5 1 . 8 7 1 . 1 8 2 1 2 0 : 
: 5 0 5 1 . 6 6 5 2 . 0 7 0 . 8 9 1 1 33 0 . 9 0 9 2 . 2 8 1 . 2 6 3 2 . 0 4 1 . 1 B 2 1 31 : 
: 5 1 0 1 . 6 6 5 2 . 2 7 0 . 8 9 0 1 3 8 0 . 9 0 7 2 . 0 3 1 . 2 6 5 2 . 10 1 . 1 8 2 1 3 8 : 
! 5 1 5 1 . 6 6 0 2 . 2 9 0 . 8 8 5 1 0 4 0 . 9 0 6 1 . 7 9 1 . 2 6 4 2 . 0 0 1 . 1 7 9 1 19 : 
: 5 8 0 1 . 6 6 0 2 . 1 5 0 . 8 B 0 1 15 0 . 9 0 4 1 . 9 5 1 . 2 6 4 2 . 15 1 . 1 7 7 1 16 : 
: 5 8 5 1 . 6 6 4 2 . 3 3 0 . 8 8 5 1 13 0 . 9 0 6 1 . 8 1 1 . 2 6 4 1 . 6 2 1 . 1 8 0 1 2 0 : 
! 5 3 0 1 . 6 7 1 2 . 1 8 0 . 8 8 4 1 4 2 0 . 9 0 4 2 . 0 8 1 . 2 6 4 2 . 0 2 1 . 1 8 1 1 2 4 : 
: 5 3 5 1 . 6 6 5 2 . 1 2 0 . 8 8 1 1 2 8 0 . 9 0 3 1 . 8 6 1 . 2 6 2 1 . 7 6 1. 1 7 B 1 2 2 : 
: 540 1 . 6 6 7 1 . 6 8 0 . 8 8 2 1 7 0 0 . 9 0 2 1 . 5 7 1 . 2 6 4 1 . 4 0 1 . 1 7 9 1 14 : 
: 5 4 5 1 . 6 6 9 1 .77 0 . 8 8 0 1 3 6 0 . 8 9 9 1 . 7 9 1 . 2 6 3 1 . 9 3 1 . 178 1 10 : 
: 5 5 0 1 . 6 7 7 1 . 9 6 0 . 8 8 0 1 6 0 0 . 9 0 2 2 . 1 2 1 . 2 6 3 1 . 8 0 1 . 181 1 2 6 : 
• 555 1 . 6 7 6 1 . 9 7 0 . B 7 9 1 21 0 . 9 0 2 1 . 8 0 1 . 2 6 1 1 . 31 1 . 1 7 9 1 0 8 : 
! 5 6 0 1 . 6 6 9 1 . 8 4 0 . 8 7 5 0 9 7 0 . 8 9 7 1 . 7 8 1 . 2 5 9 1 . 7 2 1 . 1 7 5 0 9 8 : 
1 5 6 5 1 . 6 6 9 1 . 9 8 0 . 8 7 9 1 3 2 0 . 8 9 5 1 . 7 8 1 . 2 5 9 1 . 3 4 1 . 1 7 5 1 0 4 : 
: 5 7 0 1 . 6 7 1 1 . 6 8 0 . 8 7 4 1 0 6 0 . 8 9 2 1 o J J 1 . 2 5 8 1 . 21 1 . 1 7 4 1 0 2 : 
! 5 7 5 1 . 6 7 9 1 . 4 1 0 . 8 7 7 1 3 4 0 . 8 9 6 1 . 9 9 1 . 2 6 6 1 . 5 9 1 . 180 0 9 3 : 
1 5 8 0 1 . 6 8 8 1 . 5 0 0 . 8 7 6 1 18 0 . 8 9 5 1 . 8 9 1 . 2 6 9 1 . 21 1 . 1 8 2 0 9 8 : 
: 5 8 5 1 . 6 8 6 1 . 5 6 0 . 8 7 5 0 9 9 0 . 8 9 8 1 . 5 7 1 . 2 6 8 1 . 6 4 1 . 1 8 2 0 9 2 : 
1 5 9 0 1 . 6 8 5 1 . 5 9 0 . 8 7 5 1 3 2 0 . B 9 8 1 . 7 2 1 . 2 6 9 1 . 3 0 1 . 1 8 2 0 9 3 : 
: 5 9 5 1 . 6 8 8 2 . 1 4 0 . B 7 4 0 8 9 0 . 8 9 6 1 . 9 4 1 . 2 6 3 1 . 2 2 1 . 1 8 0 0 9 7 : 
; 6 0 0 1 . 6 9 0 1 . 6 3 0 . 8 7 5 0 91 0 . 9 0 1 1 . 3 6 1 . 2 6 3 1 . 9 4 1 . 1 8 2 0 59 : 
: 6 0 5 1 . 6 9 3 2 . 1 8 0 . 8 7 5 1 5 2 0 . 8 9 8 1 . 0 6 1 . 2 6 4 1 . 2 B 1 . 1 8 2 1 0 9 : 
! 6 1 0 1 . 6 9 7 1 . 9 1 0 . 8 7 3 1 . 2 9 0 . B 9 8 1 . 2 5 1 . 2 6 6 1 . 4 3 1 . 1 8 3 0 9 0 f 
: 6 1 5 1 . 6 9 3 2 . 0 4 0 . 8 7 3 1 18 0 . 8 9 6 1 . 3 0 1 . 2 6 5 2 . 3 6 .1 . 1 8 2 0 7 2 : 
: 6 2 0 1 . 6 9 5 1 . 7 6 0 . 8 7 9 0 6 0 0 . 9 0 3 1 . 2 1 1 . 2 6 3 1 . 7 4 1 . 1 8 5 0 5 7 : 
: 6 2 5 1 . 6 9 3 1 . 5 7 0 . 8 7 7 1 2 9 0 . 9 0 0 0 . 8 7 1 . 2 6 7 1 . 9 9 1 . 184 0 7 2 ! 
: 6 3 0 1 . 6 9 2 1 . 7 6 0 . B 6 6 1 2 7 0 . 8 9 7 1 . 7 2 1 . 2 5 8 1 . 9 9 1 . 1 7 9 0 9 2 : 
: 6 3 5 1 . 6 9 3 1 . 8 3 0 . B 7 7 1 2 4 0 . B 9 7 1 . 6 0 1 . 2 6 5 1 . 41 1 . 1 8 3 1 11 : 
! 6 4 0 1 . 7 0 0 1 . 5 5 0 . 8 6 9 1 2 5 0 . 8 9 9 1 . 6 2 1 . 2 6 4 1 . 5 8 1 . 1 B 3 0 8 5 i 
: 6 4 5 1 . 7 0 7 1 . 5 8 0 . 8 7 5 1 5 9 0 . 9 0 4 1 . 2 1 1 . 2 7 4 1 . 5 7 1 . 1 9 0 1 o i : 
i 6 5 0 1 . 7 1 9 1 . 8 2 0 . 8 7 7 2 19 0 . 9 0 1 0 . 8 0 1 . 2 7 5 1 . 7 0 1 . 1 9 3 0 9 i : 
! 6 5 5 1 . 7 1 5 1 . 6 4 0 . 8 6 9 1 5 3 0 . 9 0 4 1 . 6 8 1 . 2 6 9 1 . 3 9 1 . 1 8 9 0 9 2 : 
: 6 6 0 1 . 7 1 7 2 . 0 7 0 . 8 6 4 1 3 9 0 . 9 0 2 1 .00 1 . 2 6 5 0 . 9 6 1 . 1 B 7 0 9 6 : 
: 6 6 5 1 . 7 1 6 1 . 5 6 0 . 8 7 3 2 0 9 0 . 8 9 5 2 . 6 2 1 . 2 5 7 2 . 3 9 1 . 1 8 5 1 0 2 : 
i 6 7 0 1 . 7 0 8 1 . 0 9 0 . 8 7 1 1 6 9 0 . 9 0 3 2 . 0 3 1 . 2 7 3 2 . 5 8 1 . 1 8 9 0 6 8 : 
: 6 7 5 1 . 7 0 7 1 . 5 8 0 . 8 6 1 1. 17 0 . 8 9 1 2 . 0 3 1 . 2 6 3 2 . 74 1 . 1 8 1 0 9 3 1 
: 6 8 0 1 . 7 2 5 1 . 1 5 0 . 8 7 5 1 8 6 0 . 9 0 2 1 . 4 2 1 . 2 6 4 3. 0 6 1 . 1 9 2 0 5 6 : 
: 6 8 5 1 . 7 2 4 1 . 8 8 0 . 8 7 5 1 4 2 0 . 8 9 8 2 . 5 4 1 . 2 6 8 2 . 3 8 1 . 1 9 1 0 8 7 ! 
i 6 9 0 1 . 7 2 9 1 . 1 2 0 . 8 7 0 1 3 8 0 . 9 0 7 1 . 4 5 1 . 2 7 2 1 . 5 9 1 . 1 9 5 0 6 0 : 
: 6 9 5 1 . 7 3 4 1 . 3 8 0 . 8 7 5 1 . 33 0 . 9 0 0 1 . 8 0 1 . 2 7 0 2 . 3 5 1 . 1 9 5 0 55 : 
: 700 1 . 7 3 8 1 . 8 8 0 . 8 7 0 1 . 8 2 0 . 9 0 6 0 . 1 5 1 . 2 7 5 2 . 5 9 1 . 1 9 8 0 6 0 ! 
: 7 0 5 1 . 7 3 2 0 . 9 3 0 . 8 7 4 1 6 8 0 . 9 1 1 1 . 8 4 1 . 2 7 6 4. 0 6 1 . 1 9 8 0 7 i : 
: 7 i o 1 . 7 5 2 1 . 3 5 0 . 8 6 8 2 . 3 6 0 . 9 0 6 1 . 5 8 1 . 2 6 7 3. 3 4 1 . 1 9 8 0 5 6 : 
: 7 1 5 1 . 7 5 9 2 . 5 4 0 . 8 7 6 1 . 9 9 0 . 9 0 7 0 .77 1 . 2 8 2 3. 6 0 1 . 2 0 6 1 0 2 : 
: 7 2 0 1 . 7 6 5 1 . 6 1 0 . 8 6 7 2 . 2 2 0 . 8 9 9 1 . 6 1 1 . 2 9 1 2 . 2 0 1 . 2 0 6 1 0 5 i 
'. 7 2 5 1 . 7 6 0 1 . 0 2 0 . B B 1 3. 15 0 . 8 8 2 2 . 3 7 1 . 2 6 9 1 . 4 3 1 . 1 9 8 1 51 : 
! 7 3 0 1 . 7 4 9 1 . 2 5 0 . 8 6 5 2 . 5 5 0 . B 9 5 1 . 6 5 1 . 2 6 3 2 . 4 0 1 . 1 9 3 0 8 9 : 
i B s s ! B s p i B p s ; B p p ! B r r 
U A V . ; 
! m e a n c o e f f . ! m e a n c o e f f . ! m e a n c o e f f . ! m e a n c o e f f . ! m e a n c o e f f . 
[ run] 1 v a r . ! v a r . ! v a r . 1 v a r . ! v a r . 
3 9 0 2 . 2 5 3 2 9 4 ; 0 . 8 9 5 3 . 0 3 0 . 9 0 4 1 . 7 6 1 . 6 2 8 3 . 15 1 . 4 2 0 0 . 5 7 
3 9 5 2 . 3 2 1 3 31 : 0 . 9 7 7 0 . 6 0 , 0 . 9 8 4 1 . 9 4 1 . 7 1 7 3 . 3 7 ! 1 . 5 0 0 1 . 19 
4 0 0 2 . 3 0 1 3 2 9 0 . 971 0 8 8 0 . 9 7 0 1 . 3 6 1 . 7 0 7 3 . 2 3 1 . 4 8 7 1 . 11 
4 0 5 2 . 3 3 0 2 9 3 0 . 9 7 4 1 2 4 0 . 9 8 1 0 . 9 7 1 . 7 2 9 4 . 4 6 . 1 . 5 0 4 1 . 0 0 
4 1 0 2 . 3 4 2 2 8 2 0 . 9 7 5 1 61 0 . 9 8 3 1 . 0 3 1 . 7 3 8 4 . 3 5 1 . 5 0 9 1 . 13 
4 1 5 2 . 3 4 7 2 8 0 0 . 9 7 4 1 12 0 . 9 8 1 1 . 6 6 1 . 7 5 7 3 . 3 0 1 . 5 1 5 1 . 2 2 
4 2 0 2 . 3 6 0 2 9 5 0 . 9 7 8 0 9 6 0 . 9 8 0 1 . 6 5 1 . 7 5 9 3 . 9 2 1 . 5 1 9 1 . 0 9 
4 2 5 2 . 3 7 2 2 9 9 0 . 9 7 5 0 9 2 0 . 9 8 1 " 1 . 7 4 1 . 7 6 4 4 . 3 6 1 . 5 2 3 1 . 0 8 
4 3 0 2 . 3 7 9 3 16 0 . 9 7 5 0 8 0 0 . 981 1 . 4 6 1 . 7 7 0 3 . 8 5 1 . 5 2 6 1 . 16 
4 3 5 2 . 3 8 5 3 3 6 0 . 9 7 7 1 14 0 . 9 B 0 1 . 5 0 1 . 7 7 0 3 . 6 7 1 . 5 2 8 1 . 3 7 
4 4 0 2 . 3 9 2 3 3 6 0 . 9 8 0 0 8 3 0 . 9 8 6 1 . 7 9 1 . 7 8 1 3 . 6 3 1 . 5 3 5 1 . 3 7 
4 4 5 2 . 3 9 6 3 3 4 0 . 9 8 0 1 0 5 0 . 9 8 3 1 . 4 3 1 . 7 8 3 3 . 7 2 1 . 5 3 6 1 . 3 4 
4 5 0 2 . 3 9 2 3 0 3 0 . 9 7 7 0 9 4 0 . 9 8 0 1 . 6 3 1 . 7 8 8 4 . 5 5 1 . 5 3 4 1 . 19 
4 5 5 2 . 4 0 0 3 0 0 0 . 9 8 6 1 0 6 0 . 9 8 9 1 . 5 4 1 . BOO 3 . 7 6 1 . 5 4 4 1 . 2 7 
4 6 0 2 . 4 0 7 2 8 3 0 9 7 7 0 8 4 0 . 9 8 5 1 . 7 0 1 . 7 9 5 3 . 7 4 1 . 5 4 1 1 . 1 1 
4 6 5 2 . 4 2 7 2 9 5 0 . 9 7 2 0 8 7 0 . 9 9 0 1 . 5 9 1 . 7 8 9 4 . 0 7 1 . 5 4 4 1 . 0 3 
4 7 0 2 . 4 1 9 3 10 0 9 7 7 0 9 2 0 . 9 8 4 1 . 3 2 1 . 8 0 3 4 . 12 1 . 5 4 6 0 . 9 4 
4 7 5 2 . 4 2 9 3 0 8 0 9 7 4 0 8 8 0 . 9 8 3 1 . 4 9 1 . 8 0 5 3 . 9 3 1 . 5 4 8 0 . 9 4 
4 8 0 2 . 4 2 8 2 . 9 5 0 9 7 4 1 2 2 0 . 9 8 0 1 . 3 2 1 . 8 0 7 4 . 2 8 1 . 5 4 7 0 . 9 0 
4 8 5 2 . 4 3 4 3 0 5 0 . 9 7 6 1 15 0 . 9 8 1 1 . 2 2 1 . 8 1 1 4 . 15 1 . 5 5 0 1 . 0 0 
4 9 0 2 . 4 3 5 2 . 8 4 0 9 7 1 1 0 7 0 . 9 7 8 1 . 0 0 1 . 8 0 7 4 . 2 4 1 . 5 4 8 0 . 9 6 
4 9 5 2 . 4 4 1 2 7 9 0 9 6 8 0 9 9 0 . 9 7 4 1 . 3 3 1 . B 0 5 4 . 71 1 . 5 4 7 0 . 9 B 
5 0 0 2 . 4 4 6 2 71 0 9 6 9 0 7 0 0 . 9 7 8 1 . 0 7 1 . 8 0 6 4 . 4 6 1 . 5 5 0 0 . 8 4 
5 0 5 2 . 4 5 4 2 . 8 4 0 9 7 0 0 8 3 0 . 9 7 8 1 . 4 9 1 . 8 1 4 4 . 7 8 1 . 5 5 4 0 . 9 6 
5 1 0 2 . 4 6 4 2 . 8 0 0 9 7 1 0 8 2 0 . 9 7 6 1 . 2 2 1 . 8 1 9 4 . 4 0 1 . 5 5 8 1 . 0 3 
5 1 5 2 . 4 6 7 2 . 7 2 0 9 6 7 0 6 4 0 . 9 7 7 1 . 2 7 1 . 8 1 7 5 . 0 3 1 . 5 5 7 0 . 9 9 
5 2 0 2 . 4 7 1 2 . 3 5 0 9 6 4 0 41 0 9 7 0 0 . 9 7 1 . 8 1 5 5 . 17 1 . 5 5 5 0 . 6 5 
5 2 5 2 . 4 6 9 2 . 3 7 0 9 6 6 0 6 5 0 . 9 7 4 1 . 16 1 . 8 1 7 4 . 9 5 1 . 5 5 7 0 . 6 4 
5 3 0 2 . 4 7 2 2 . 2 9 0 9 6 9 0 7 4 0 . 9 7 3 1 . 0 3 1 . 8 2 2 5 . 3 6 1 . 5 5 9 0 . 5 2 
5 3 5 2 . 4 6 6 2 . 11 0 9 6 3 0 4 2 0 . 9 6 9 1 . 0 6 1 . 8 1 8 5 . 5 6 1 . 5 5 4 0 . 3 6 
5 4 0 2 . 4 6 8 2 . 15 0 9 6 4 0 6 3 0 9 7 1 0 . 9 8 1 . 8 8 0 5 . 7 5 1 . 5 5 6 0 41 
5 4 5 2 . 4 6 8 2 . 0 9 0 9 6 2 0 81 0 . 9 6 7 0 . 6 4 1 . 8 1 7 5 . 51 1 . 5 5 3 0 4 2 
5 5 0 2 . 4 7 2 2 . 11 0 . 9 6 5 0 7 4 0 9 6 6 1 12 1 . 8 1 6 5 . 5 4 1 . 5 5 5 0 6 4 
5 5 5 2 . 4 8 1 1 . 9 5 0 9 6 0 0 7 5 0 9 6 8 0 8 2 1 . 8 2 5 5 a 6 3 1 . 5 5 9 0 3 7 
5 6 0 2 . 4 8 1 1 . 7 8 0 9 5 7 0 . 4 7 0 9 6 3 0 5 5 1 . 8 2 5 5 • 6 5 1 . 5 5 7 0 3 2 
5 6 5 2 . 4 9 3 1 . 7 6 0 9 5 7 0 3 9 0 9 6 4 0 6 6 1 . 8 3 0 5 . 6 2 1 . 5 6 1 0 3 6 
5 7 0 2 . 5 0 2 1 . 9 0 0 9 5 5 0 3 8 0 9 6 2 0 8 9 1 . 8 3 8 5 . 9 6 1 . 5 6 4 0 3 8 
5 7 5 2 . 5 0 6 2 . 0 7 0 9 5 3 0 . 7 3 0 9 6 2 1 2 0 1 . 8 4 2 6 . 15 1 . 5 6 6 0 . 6 2 
5 8 0 2 . 5 1 5 1 . 7 7 0 9 5 8 1 . 14 0 9 6 3 1 13 1 . 8 5 3 6 4 3 1 . 5 7 2 0 7 0 
5 B 5 2 . 5 2 1 1 . 7 9 0 9 5 4 0 . 4 0 0 9 6 5 1 0 0 1 . 8 4 0 5 . 4 8 1 . 5 7 0 0 5 9 
5 9 0 2 . 5 2 3 2 . 0 6 0 9 5 7 0 . 7 4 0 9 6 6 0 7 3 1 . 8 4 4 5 . 0 2 1 . 5 7 3 0 5 7 
5 9 5 2 . 5 1 9 2 . 0 3 0 9 5 1 0 . 3 8 0 9 6 3 0 9 7 1 . 8 4 0 4 7 9 1 . 5 6 8 0 4 5 
6 0 0 2 . 5 2 8 2 . 1 3 0 9 5 4 0 . 5 3 0 9 6 3 0 8 2 1 . 8 4 7 5 2 4 1 . 5 7 3 0 4 2 
6 0 5 2 . 5 4 2 2 . 0 3 0 9 5 2 0 . 3 2 0 9 6 4 0 7 2 1 . 8 5 0 5 0 9 1 . 5 7 7 0 2 4 
6 1 0 2 . 5 5 1 1 . 9 0 0 9 5 2 0 . 4 8 0 9 6 7 0 9 7 1 . 8 5 7 6 13 1 . 5 8 2 0 4 3 
6 1 5 2 . 5 5 2 2 . 3 9 0 9 5 4 0 . 8 1 0 9 6 4 0 8 2 1 . 8 4 8 6 7 3 1 . 5 7 9 0 5 5 
6 2 0 2 . 5 6 7 2 . 3 5 0 9 5 5 0 . 8 4 0 9 6 8 1 0 7 1 . 8 5 9 6 6 0 1 - . 5 B 7 0 9 4 
6 2 5 2 . 5 7 3 2 . 3 1 0 9 5 8 1 . 0 6 0 9 6 5 0 81 1 . 8 5 7 6 17 1 . 5 8 8 0 7 6 
6 3 0 2 . 5 7 3 1 . 8 5 0 9 5 2 0 . 7 6 0 9 6 2 1 4 3 1 . 8 5 6 5 9 2 1 . 5 8 6 0 9 0 
6 3 5 2 . 5 6 7 1 . 4 9 0 9 5 0 0 . 9 0 0 9 6 9 1 0 8 1 . 8 5 6 5 2 0 1 . 5 8 6 0 4 6 
6 4 0 2 . 5 7 7 1 . 0 9 0 9 5 0 0 . 8 8 0 9 6 2 1 12 1 . 8 5 7 4 81 1 . 5 B 7 0 2 2 
6 4 5 2 . 5 7 8 1 . 3 0 0 9 5 2 0 . 7 0 0 9 6 5 0 . 5 1 1 . 8 6 6 4 41 1 . 5 9 0 0 4 7 
6 5 0 2 . 5 8 4 1 . 5 4 . 0 . 9 5 3 0 . 5 6 0 9 6 7 0 7 6 1 . 8 7 7 5 6 5 1 . 5 9 5 0 51 
2 . 5 8 0 1 . 6 7 ' 0 9 4 9 0 . 2 9 0 9 6 4 1 3 8 1 . 8 7 8 6 0 3 1 . 5 9 2 0 5 5 
6 6 0 ! 2 . 5 8 2 1 . 5 1 ; o . 9 4 9 1 . 3 2 0 9 6 4 1 0 7 1 . 8 6 9 5 9 8 1 . 5 9 1 0 . 6 0 
6 6 5 2 . 5 B 9 1 . 12 . 0 9 5 1 0 . 9 3 0 9 5 9 0 7 0 1 . 8 7 1 5 0 4 1 . 5 9 3 0 7 4 
6 7 0 : 2 . 5 9 1 1 . 13 ! 0 . 9 5 7 0 . 6 7 0 9 6 3 0 5 6 1 . 8 7 5 5 2 6 1 . 5 9 6 0 . 5 7 
6 7 5 2 . 5 9 4 1 . 2 5 0 9 4 9 1 . 14 0 9 6 1 0 . 2 3 1 . 8 5 6 6 6 2 1 . 5 9 0 0 . 5 7 
6 8 0 ! 2 . 5 9 9 1 . 6 9 ! 0 . 9 6 1 1 . 4 8 0 9 6 8 1 3 8 1 . 8 5 8 6 3 8 1 . 5 9 6 0 . 9 9 
6 8 5 2 . 5 9 8 1 . 4 7 , 0 . 9 6 2 1 . 2 3 0 9 6 1 1 . 8 4 1 . 8 7 3 7 11 1 . 5 9 8 0 . 9 9 
6 9 0 ! 2 . 6 2 5 1 . 7 5 : o 9 5 2 1 . 0 6 . 0 . 9 6 6 0 . 7 4 . 1 . B 7 9 6 51 1 . 6 0 5 0 . 7 6 
6 9 5 2 . 6 1 4 1 . 18 , 0 . 9 4 4 1 . 3 0 ! 0 . 9 6 1 0 . 9 0 1 . 8 7 1 7 . 3 6 1 . 5 9 8 1 . 0 7 
7 0 0 2 . 6 2 B 1 . 6 3 ! 0 . 9 5 2 0 . 6 5 ! 0 . 9 7 3 1 . 6 2 ! 1 . 8 8 7 5 . 6 8 : i . 6 i o 0 . 4 3 
7 0 5 2 . 6 2 7 1 . 5 4 ! 0 . 9 5 4 1 . 5 8 ! 0 . 9 6 4 0 . 6 6 ! 1 . B 9 2 7 . 5 1 ! 1 . 6 0 9 0 . 5 7 
7 1 0 1 2 . 6 4 0 2 . 6 0 ! 0 . 9 4 5 1 . 4 2 ; o . 9 5 9 1 . 4 0 ! 1 . B 9 0 6 2 7 ! 1 . 6 0 9 0 . 7 3 
7 1 5 2 . 6 4 2 1 . 9 1 : o . 9 5 8 1 . 13 0 9 7 3 0 . 4 8 . 1 . B B 9 5 . 9 9 ! 1 . 6 1 5 0 . 2 6 
7 8 0 ! 2 . 6 4 8 2 . 0 3 : 0 . 9 6 1 1 . 4 6 : o . 9 7 7 2 . 1 0 : 1 . 8 7 2 6 . 4 9 ! 1 . 6 1 5 0 . 7 6 
7 2 5 2 . 6 3 0 1 . 7 7 ! 0 9 4 5 2 . 0 1 : o . 9 4 9 3 . 0 9 ! 1 . 8 7 9 6 . 0 1 1 1 . 6 0 1 0 . 3 3 
7 3 0 ! 2 . 6 5 B 2 . 6 2 ! 0 . 9 5 1 2 . 4 6 ! 0 9 6 2 2 . 9 5 ! 1 . B 9 0 7 . 9 8 ! 1 . 6 1 5 1 . 0 2 
: U A V . 
B s s B s p B p s B p p B r r 
m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . m e a n c o e f f . : 
! C nm 3 v a r . v a r . v a r . v a r . v a r . : 
: 390 4 . 15fc 2 41 1 .091 2 86 1 .074 1 72 3 . 113 
.-
59 2 358 1 76 i 
: 395 4 . 255 1 92 1 . 174 1 45 1.156 1 85 3. 171 6 50 2 439 1 49 i 
: ooo 4 . 239 2 11 1 . 150 1 48 1 . 148 1 36 3 . 176 6 39 2 428 1 53 : 
405 4 . 287 2 12 1 . 165 1 45 1 . 156 1 62 3 . 214 5 76 2 456 1 35 i 
: 410 4 . 313 1 90 1 . 162 1 73 1 . 160 1 64 3 . 232 5 61 2 467 1 36 : 
i 415 4 . 340 2 23 1 . 167 1 59 1 . 153 1 1 1 3 . 266 5 27 2 482 1 48 : 
1 4E0 4 . 361 2 27 1 . 168 1 65 1 .152 1 82 3 . 277 6 08 2 489 1 54 : 
: 425 4 . 375 2 28 1 . 167 1 63 1 . 157 1 B9 3 . 292 5 68 2 493 1 58 : 
. 430 4 . 388 2 38 1 . 167 1 08 1 .154 1 67 3 . 305 6 04 2 503 1 73 : 
: 435 4 . 403 2 42 1 . 167 1 82 1 .157 1 70 3 . 303 5 78 2 507 1 7 i : 
440 4 . 414 2 43 1 . 171 1 34 1 .158 1 84 3 . 319 4 96 2 516 1 70 : 
. 445 4 . 4 35 2 22 1 . 165 1 76 1 .156 1 62 3 . 329 *j 58 2 521 1 62 : 
: 450 4 . 446 1 92 1 . 168 1 32 1 . 154 1 55 3 . 352 5 46 2 530 1 47 ! 
1 455 4 . 464 1 87 1 . 175 1 42 1 . 161 1 58 3 . 371 23 2 543 1 50 ! 
i 460 4 . 489 1 99 1 . 166 1 .35 1 .156 1 51 3 . 378 5 36 2 547 1 59 ! 
: 465 4 . 532 2 13 1 . 159 1 .43 1 . 162 1 87 3 . 364 5 29 2 554 1 63 I 
: 4?o 4 . 516 1 91 1 . 167 1 .65 1 .155 2 04 3 . 395 4 43 2 553 1 42 : 
: 475 4 . 525 1 .68 1 . 162 1 .46 1 .153 1 93 3 . 403 3 77 2 561 1 22 : 
: 480 4 . 540 1 .58 1.161 1 .35 1 . 152 1 78 3 . 414 3 91 2 567 1 i s : 
: 485 4 . 544 1 .62 1 . 161 1 .49 1 .150 1 B7 3 . 423 4 1 1 2 570 1 22 : 
: 490 4 . 557 1 .70 1 . 158 1 .45 1 . 147 1 79 3 . 428 4 48 2 573 1 26 : 
: 495 4 . 564 1 .69 1 . 157 1 .66 1 . 145 1 55 3 . 442 4 95 2 577 1 32 : 
: 500 4 . 579 1 .63 1 . 156 1 .71 1 . 149 1 23 3 . 450 5 1 1 2 584 1 32 : 
: 505 4 . 603 1 .70 1 . 157 1 .35 1 . 147 1 37 3 . 460 4 48 2 592 1 29 : 
! 510 4 . 612 1 .73 1 .157 1 .59 1 . 144 1 54 3 . 463 4 02 2 594 1 16 : 
: 515 4 . 624 1 .41 1 .155 1 .29 1 . 141 1 61 3 . 456 4 00 2 594 0 92 : 
: 520 4 . 638 1 .34 1 . 150 0 .92 1.141 1 52 3 . 455 4 56 2 596 0 97 : 
: 525 4 . 649 1 .35 1 . 152 1 .26 1 . 140 1 41 3 . 459 4 35 2 600 0 97 : 
1 530 4 . 662 1 .26 1 .156 1 .25 1 . 140 1 44 3 . 472 4 84 2 .608 0 95 : 
: 535 4 668 1 .28 1 . 151 1 .25 1 . 136 1 1 1 3 . 482 4 64 2 609 0 94 ! 
: 540 4 . 687 1 .30 1 . 154 1 . 11 1 . 136 1 28 3 . 491 4 64 2 618 0 90 : 
: 545 4 704 1 .44 1 .150 1 .23 1 . 138 1 26 3 . 494 4 29 2 622 0 98 i 
i 550 4 . 705 1 .58 1 . 147 0 .89 1.141 1 03 3 . 503 4 .64 2 624 1 03 ; 
I -J J _ l 4 709 1 .86 1 . 144 0 .96 1 . 139 1 12 3 . 508 4 70 2 625 1 10 ! 
: 560 4 721 2 .13 1 . 140 1 .08 1 .132 1 IB 3 . 515 4 23 2 627 1 14 : 
• 565 4 739 1 .94 1 . 142 1 .26 1 . 134 1 22 3 . 530 3 .96 2 636 1 07 : 
: 570 4 769 1 .64 1 . 137 1 .05 1 .133 0 86 3 . 537 4 00 2 644 0 92 : 
1 575 4 785 1 .30 1. 138 0 .90 1.132 0 99 3 547 4 .81 2 651 0 83 : 
I 580 4 807 1 .34 1 . 134 1 .08 1 . 133 1 32 3 561 5 .54 2 659 1 06 : 
: 585 4 815 1 .43 1 . 136 0 .82 1.128 1 .37 3 571 6 .56 2 663 1 15 : 
: 590 4 825 1 .20 1 . 137 0 .88 1 . 129 1 27 3 . 585 5 .21 2 669 0 s o : 
: 595 4 834 0 .92 1 . 135 0 .87 1 .127 1 48 3 586 5 .69 2 670 0 84 : 
: 600 4 . 841 0 .80 1 . 136 1 .04 1 . 125 1 15 3 591 ^ .28 2 673 0 70 1 
i 605 4 857 1 . 18 1 .142 0 .98 1 . 127 1 33 3.591 5 .35 2 679 0 82 ; 
: 61 o 4 . 873 1 .33 1 . 139 1 . 10 1 .133 1 .27 3 610 4 .59 2 689 0 96 : 
: 615 4 879 1 .51 1 . 140 0 .98 1 .131 1 .23 3 622 4 .20 2 693 0 95 ! 
: 620 4 901 1 .36 1 . 145 0 .68 1 . 128 1 .20 3 643 4 .38 2 704 0 88 : 
: 625 4 932 1 .24 1 . 146 1 . 12 1.133 1 .57 3 641 4 .64 2 713 0 79 : 
: 630 4 984 1 . 17 1 . 136 1 . 12 1 .126 1 .21 3 646 4 .78 2 723 0 93 : 
; 635 4 993 1 .22 1 . 137 1 .89 1 . 133 1 .15 3 642 5 .38 2 726 1 25 : 
: 640 5 . 01 1 1 .41 1 . 139 1 .76 1.131 0 .36 3 659 5 .07 2 735 1 21 : 
: 645 5 022 1 .74 1 .138 1 . 12 1 .133 1 .54 3 675 4 .86 2 742 1 .35 : 
1 650 043 2 .07 1 .147 0 .66 1 .141 1 . 15 3 679 4 .00 2 752 1 28 : 
i 655 029 1 .90 1 . 140 1 . B 7 1 .135 0 .62 3 691 4 .74 2 749 1 . 10 : 
: 660 5 055 2 .09 1 . 144 0 .34 1 .135 1 .21 3 695 5 .38 2 757 1 .10 : 
.' 665 5 053 2 .09 1 . 137 0 .74 1 .134 1 .29 3 698 5 .32 2 755 1 . 14 : 
1 670 058 1 .50 1 . 137 0 . 12 1 . 136 0 .36 3 .708 7 .36 2 760 1 .29 : 
1 675 076 1 • 1 . 129 1 .03 1.126 2 .29 3 720 7 . 2 0 2 763 1 .23 : 
: 680 079 1 .29 1 . 136 0 .54 1 . 134 0 .76 3 71 1 6 .66 2 .766 1 .10 : 
I 685 .J 108 1 .66 1 . 136 0 .64 1. 130 1 .89 3 724 7 .28 2 774 1 .33 1 
: 690 5 145 1 .90 1 .133 1 .38 1 . 138 1 .97 3 732 7 .97 2 .787 1 .57 : 
: 695 5 129 2 .02 1 .142 0 .98 1 . 132 2 . 12 3 754 8 .40 2 .789 1 .71 : 
: 700 168 2 .21 1 . 132 1 .41 1 . 152 1 .81 3 776 9 .61 2 .307 1 .93 : 
: 705 149 2 .31 1 . 137 0 .59 1 . 136 1 .56 3 762 9 .25 2 .796 1 .36 : 
: 710 182 2 .43 1 . 137 1 .64 1 . 131 0 . 8 3 3 769 8 .33 2 .305 1 .94 : 
: 715 5 170 2 .30 1 . 1 40 1 .45 1. 140 0 .54 3 756 7 .95 2 . 802 1 .68 : 
: 720 5 160 2 .29 1 . 144 0 .91 1 . 13B 1 .94 3 762 6 .42 2 .801 1 .48 : 
1 725 1 94 2 . 5 0 1 . 125 t . 9 3 1 .139 1 .23 3 770 5 .76 2 .807 1 .76 : 
: 730 181 2 . 1 7 1. 124 2 . 3 9 1 . 149 1 .82 3 773 6 . 2 9 2 .807 1 .45 : 
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